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APTKUTISBMENT. 


Thb  present  series,  entitled  "Smithsonian  Miscellaneoaa  Col- 
lections," is  intended  to  embrace  all  the  publications  issued  direclly 
bjtlie  SmilbsuDian  Institution  in  octavo  Torni;  those  in  quarto  con- 
stituting the  "Smithsonian  Contributions  to  Knowleilge."  The 
quarto  series  includes  memoirs  embracing  the  records  of  extended 
original  investigations  and  researches  resulting  iu  what  are  be- 
lieved to  be  new  truths,  and  constitaling  positive  additions  to  lli* 
sum  of  human  knowledge.  The  octavo  series  is  desigued  to  con- 
tain reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science ;  instructions  for  collecting  and  digesting  fuels 
and  materials  for  research;  lists  and  synopses  of  species  of  the 
organic  and  inorganic  world;  museum  catalogues;  reports  of  ex- 
plorations; aids  to  biblio graphical  investigations,  etc.,  generallj' 
prepared  at  iho  express  re{|ncst  of  the  InsUtalion,  and  at  Its 

The  position  of  a  work  in  one  or  the  other  of  the  two  serin  will 
sometimes  depend  npon  whether  the  recjuired  illnstrotioniiMnfcc 
presented  more  conveniently  in  the  (]iinno  or  the  oetaro  tnm. 

fu  both  the  Smithsonian  Contribniious  to  Ktioirltd^,  udiif 
present  series,  each  article  is  separately  paged  and  indunl  nd 
tbe  artnal  4at«  of  its  publication  is  ihut  given  on  {wr--'-'—'- 
page,  and  not  that  of  thu  volume  in  which  it  is  plii<>  ' 
(.'ase&,  works  have  been  pulilished,  and  largely  di.Tj 
b«fore  their  combination  into  rohinics. 

While  due  care  is  taken  on  the  part  nf  ' 
lulton  to  insure  a  proper  standard  of  exi-'IK  . 
It  will  be  rnadily  understood  thut  it  eannci 
fur  tbe  fug^^^e o nc  1  osinjl 
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METEOROLOGICAL  OBSERVATIONS, 


A1X)PTED  BT  THE  SMITHSONIAN  INSTITUTION 


The  following  directions  were  originallj  drawn  up  for  the  use 

of  the  observers  in  correspondence  with  the  Smithsonian  Insti- 

tntion,  by  Professor  Guyot,  of  the  College  of  New  Jersey, 

Princeton,  and  are  now  reprinted,  with  a  series  of  additions,  for 

more  general  distribution.     The  additions  are  indicated   by 

brackets,     [    ]. 

Secretary  S.  I. 

PLACING  AND  MANAGEMENT  OF  THE  INSTRUMENTS. 

THERMOMETER. 

Placing. — Place  the  thermometer  in  the  open  air,  and  in  an 
open  space,  out  of  the  vicinity  of  high  buildings,  or  of  any  ob- 
stacle that  impedes  the  free  circulation  of  the  air.  It  should  be 
so  situated  as  to  face  the  north,  to  be  always  in  the  shade,  and 
be  at  least  from  nine  to  twelve  inches  from  the  walls  of  the  build- 
ing, and  from  every  other  neighboring  object.  The  height  from 
the  ground  may  be  from  ten  to  fifteen  feet,  and,  as  far  as  possible, 
it  should  bo  the  same  at  all  the  stations.  The  instrument  should 
be  protected  against  its  own  radiation  to  the  sky,  and  against 
the  light  reflected  by  neighboring  objects,  such  as  buildings,  the 
ground  itself,  and  sheltered  from  the  rain,  snow,  and  hail.  The 
following  arrangement  will  fulfil  these  requirements  (Fig.  1): — 

Select  a  window  situated  in  the  first  story,  fronting  the  noilh, 
in  a  room  not  heated  or  inhabited ;  remove  the  lattice  blinds^  if 
there  be  any,  and  along  the  exterior  jambs  of  the  window  place 
oerpendicularly  two  pieces  of  board  (a  h^~a    b'),  projecting  to 


2  TUEKMOMETGR. 

ft  distance  of  from  twenty  to  twenty-four  inclies  from  the  pai'eB, 
At  half  tbis  distance,  ten  or  twelve  inches  from  the  panes,  and , 
at  the  heit;]it  of  tlie  eye  of  the  observer,  wlien  in  the  cliambcr, 
pass  from  one  piece-  of  board  to  the  other  two  small  wooden 
transverse  bars  (c  d,  c'  d'),  each  an  incli  broad,  for  the  purpose 
of  SDpportiDg;  the  instriiDicnts.  Upon  the  oater  edge  of  the 
boards  fasten,  in  the  usual  way  fH  H),  the  latticed  blinds  wJiifh 
were  removed  from  tJe  jarr.i/ri,  or  iwo  others  provided  for  Ihe 
purpose.  That  blind  beliind  which  the  instruments  arc  to  be 
placed,  is  to  serve  as  a  screen,  and  must  be  fastened,  almost  en> 
tirely  closfd,  so  as  to  make  a  little  more  opening  ;  the  other  will 
remain  entirely  open,  to  allow  a  free  access  of  air  and  light,  and 
is  not  to  be  closed  except  in  great  storms.  The  whole  must  be 
covered  with  a  small  inclined  roof  of  boards  (B  B),  placed  at 
least  fifteen  or  twenty  inches  above  the  instrument.  The  lower 
part  (J  J),  or  the  basis,  may  remain  open. 

Fig.  1. 


[The  rore;»oing  is  a  convenient  arrnngement  by  which  the  ob- 
servations eau  be  taken  without  exposing  the  observer  to  the 
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weather.  To  prevent  radiation  from  the  room,  the  windows 
dnring  the  intervals  of  observations  may  be  closed  with  an  in- 
side wooden  shatter.  The  outside  of  the  lattice-work  shonld  be 
painted  white,  to  reflect  oflf  the  light  and  heat  which  may  fall 
upon  it] 

The  thermometer  must  be  placed  exactly  perpendicular,  the 
middle  of  the  scale  being  at  the  height  of  the  eye  against  the 
two  small  wooden  bars,  so  that  the  top  of  the  scale 
being  fixed  by  a  screw  to  the  upper  bar,  the  bulb        Fig-  2. 
may  pass  at  least  two  or  three  inches  beyond  the 
lower  bar.     The  instrument  is  attached  to  the  last 
by  a  little  metallic  clasp.  (Fig.  2.)     It  will  thus 
be  placed  ten  or  twelve  inches  from  the  panes,  from 
the  screen,  and  the  other  parts  of  the  window. 

[In  a  later  arrangement,  a  single  transverse  bar 
is  used.     This  being  placed  at  the  necessary  height,  rnjffl^ 

the  thermometers  are  attached  to  it  by  small  metal  fl 
brackets,  which  support  them  at  a  distance  from  the 
bar  of  about  two  inches.  The  metal  brackets  are 
permanently  screwed  to  the  bar,  and  the  thermome- 
ters are  fastened  to  them  by  small  finger- screws,  by 
which  they  can  be  detached  at  pleasure.  The  order  of  placing 
them  is  shown  in  the  cut] 

Heading. — To  read  the  thermometer,  the  eye  must  be  placed 
exactly  at  the  same  height  as  the  column  of  mercury.  Unless 
this  precaution  is  taken,  there  is  a  liability  to  errors,  the  greater 
in  proportion  to  the  thickness  of  the  glass  of  the  stem  and  the 
shortness  of  the  degrees.  The  reading  should  be  made  at  all 
times,  and  especially  in  the  winter,  through  the  panes,  and  with- 
out opening  the  window  ;  otherwise  the  temperature  of  the  cham- 
ber will  inevitably  influence  the  thermometer  in  the  open  air. 
The  degrees  must  be  read,  and  the  fractions  carefully  estimated 
in  tenths  of  degrees.  After  having  rapidly  taken  the  observa- 
tion, another  should  be  made  to  verify  it.  If  there  arc  several 
other  instruments  to  observe,  and  the  thermometer  is  to  be  read 
first,  the  first  reading  may  be  made  some  minutes  before  the  hour; 
the  second,  after  the  reading  of  the  psychrometer ;  and  if  there 
is  a  difference,  the  mean  number  is  to  be  entered  in  the  journal. 
When,  notwithstanding  the  shelter,  the  bulb  of  the  thermometer 
is  moistened  by  rain  or  fog,  or  covered  with  ice  or  snow,  it  is 
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necessary  to  wipe  it  rapidly,  and  not  to  record  the  degree  until 
the  instrument  has  been  allowed  to  acquire  the  true  temperature 
of  the  air. 

Verification. — Verify  the  zero  point,  at  the  beginning"  and  end 
of  winter.  For  this  purpose,  fill  a  vessel  with  snow,  immerse  the 
bulb  of  the  thermometer  in  the  middle  of  it,  so  as  to  be  sur- 
rounded on  every  side  by  a  layer  of  several  inches  of  snow, 
slightly  pressed  around  the  instrument.  The  stem  must  be 
placed  exactly  perpendicular,  and  covered  with  snow  as  far  up 
as  the  freeziug-point  on  the  scale.  Let  it  stand  so  for  hulf  an 
hour  or  more,  and  then  read  it,  taking  gi^at  care  to  place  the 
eye  at  the  same  heiglit  as  the  summit  of  the  mercurial  column. 
If  the  top  of  the  column  does  not  coincide  with  the  freezing- 
point  of  the  scale,  the  exact  amount  of  the  difference  must  be 
ascertained,  and  the  correction  immediately  applied.  At  the 
same  time  enter  in  the  journal,  under  its  appropriate  head,  the 
day  on  w'hich  the  experiment  is  made,  its  quantity,  and  the  hour 
at  which  the  application  of  it  was  commenced.  [It  is  neces- 
sary to  add,  that  since  the  zero  point  of  the  thermometer  is 
not  that  of  the  temperature  of  snow  as  it  is  frequently  found 
when  exposed  to  the  atmosphere,  but  that  of  melting  snow,  the 
experiment  must  be  made  in  a  place  above  the  temperature  of 
freezing.     Instead  of  snow,  pounded  ice  may  be  employed.] 

[Green's  thermometers  have  an  arrangement  by  which  the  tube 
can  be  slipped  down  the  small  quantity  necessary  to  correct  for 
this  change.  The  end  of  the  tube  is  fitted  into  a  small  plate  of 
German  silver,  and  this  fastened  by  a  screw  to  the  scale.  If,  on 
testing  the  thermometer,  the  mercury  be  found  to  stand  above 
32^,  free  the  screw  one  or  two  turns  without  taking  it  out,  and 
push  down  the  plate  the  necessary  amount  to  bring  the  mercury 
to  coincide.  The  thermometer  must  be  handled  with  great  care 
in  making  this  adjustment,  and  it  may  be  well,  for  additional 
security  against  accident,  to  loosen  all  the  screws  which  fasten 
the  bands  around  the  tube;  it  will  then  slide  in  them  more  freely. 
After  completing  the  adjustment,  they  may  again  be  set  mode- 
rately tight.  The  object  of  this  adjustment  being  only  to  avoid 
the  trouble  of  makiug  a  correction,  it  is  not  advisable  to  attempt 
it,  if  the  observer  thinks  that  he  risks,  in  so  doing,  the  safety  of 
his  instrument.  As  the  tubes  of  these  standard  thermometers 
are  kept  for  a  considerable  time  before  fixing  the  zero  point,  in 
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most  cases  the  moving  will  not  be  required.  After  the  Grst  year 
the  zero  point  changes  little,  and  practically,  when  exposed  only 
to  atmospheric  inflaences,  may  be  considered  permanent.] 
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Placing, — These  two  thermometers,  indicating  the  maxima 
and  minima,  are  to  be  placed  beside  the  common  thermometer, 
in  a  horizontal  position,  with  the  bulbs  opposite  and  free,  on  two 
small  perpendicular  supports  uniting  the  two  bars,  as  shown  in 
Fig.  1. 

Beading, — For  the  reading,  place  the  eye  in  such  a  position 
that  the  visual  ray  may  be  perpendicular  to  the  extremity  of  the 
index;  enter  the  indications  with  the  fractions  of  degrees,  if 
there  are  any,  and^  after  having  verified  them  again,  bring  back, 
by  means  of  the  magnet,  the  indexes  of  the  two  thermometers 
to  the  summit  of  their  respective  columns. 

Verification. — Compare  the  indications  of  the  two  thermome- 
ters frequently,  and  especially  the  spirit  thermometer,  with  those 
of  the  common  thermometer ;  verify  the  zeros  at  least  twice  a 
year,  and,  if  there  is  a  difierence,  adjust  the  zero  anew,  if  the 
instrument  permits,  to  eliminate  the  correction,  as  has  been 
stated  above  for  the  simple  thermometer,  or  take  this  correction 
into  account  in  the  register. 

[The  maximum  thermometer  is  subject  to  derangement  by  the 
mercury  getting  to  the  side  of  the  steel  index  and  wedging  it 
fast.  When  such  is  the  case,  put  the  bulb  in  ice,  if  it  is  neces- 
sary to  bring  the  mercurial  column  so  low,  or  cool  it  sufficiently 
to  get  all  the  mercury  down  that  will  pass  the  index ;  then  move 
the  magnet  along  the  tube  with  a  slight  knocking  or  jarring 
motion,  and  try  to  get  the  index  into  the  chamber  at  the  top  of 
the  stem.  If  you  get  the  index  free  of  the  wedge,  but  with  mer- 
cury above  it,  heat  the^bulb  until  all  the  disjointed  mcrcnry  and 
index  are  driven  into  the  chamber,  then  keep  the  index  up  by 
the  magnet,  and  the  mercury  will  go  back  as  the  bulb  cools. 
The  great  point  of  attention  is  to  get  and  keep  the  index  free  of 
the  wedge.  The  mercury  being  above  is  of  little  consequence, 
as  it  can  readily  be  heated  up  into  the  chamber;  in  doing  this, 
most  watchfulness  is  required  in  not  suffering  the  index  to  wedge 
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by  the  driving  mercury.  If  the  index  is  so  wedged  that  it  can- 
not be  moved  by  these  methods,  then  grasp  the  thermometer 
drmly  in  the  hand,  and  swing  it  quickly,  as  if  you  wished  to 
throw  the  mercury  into  the  chamber  at  the  top;  the  index,  with 
more  or  less  mercury,  will  be  found  in  the  chamber :  if  not,  re- 
peat the  swinging  until  it  is  there.  Then  heat  up  the  bulb  until 
ihe  mercury  joins  that  iu  the  chamber,  keep  the  index  up  by  the 
raaguet,  and  let  the  mercury,  by  cooling,  go  back  in  unbroken 
line. 

In  using  the  magnet  to  move  the  index  up  into  contact  with 
the  mercury,  care  must  be  taken  not  to  urge  it  too  strongly,  or 
it  may  enter  the  mercury. 

In  using  the  spirit-thermometer,  the  same  care  is  necessary  as 
with  the  mercurial,  since  the  index  mav  sometimes  be  forced 
out  of  the  spirit,  entangling  the  vapor  and  the  alcohol.  When 
this  IS  the  case,  the  thermometer  must  be  taken  down  and  held 
vertically  ;  a  few  taps  or  jars  will  bring  the  spirit  together.  The 
spirit-thermometer  requires  attention,  also,  in  the  following  par- 
ticular. The  vapor  above  the  column  is  apt,  in  time,  to  condense 
at  the  end  of  the  tube,  commonly  at  the  very  end.  When  the 
spirit-thermometer  stands  lower  than  the  mercurial  one,  this  may 
be  suspected  and  looked  for.  When  so  found,  the  thermometer 
should  be  taken  down  and  shaken  until  the  alcohol  runs  down  ; 
it  should  then  be  kept  in  an  upright  position  for  some  time,  to 
drain.  If  it  is  found  diDQcult  to  shake  down  the  condensed  vapor, 
the  end  of  the  tube  may  be  carefully  and  slowly  heated  with  a 
small  lamp,  or  a  small  rod  of  heated  iron  held  at  a  short  distance, 
keeping  the  bulb  and  lower  part  as  cold  as  possible ;  the  alcohol 
by  vaporization  will  then  condense  at  the  surface  of  the  spirit  in 
connection  with  the  bulb.  Occasionally,  iu  cold  climates,  spirit- 
thermometers  are  deranged  by  the  air  absorbed  by  the  alcohol 
becoming  free  in  the  bulb  at  a  low  temi)erature.  When  this 
occurs,  bring  the  thermometer  to  as  low  a  temperature  as  may 
be  convenient ;  then  hold  it  in  such  a  position  that  the  air-bub- 
ble comes  to  the  juncture  of  the  bulb  and  tube,  warm  the  bulb 
till  all  the  air  is  in  the  tube ;  then,  by  shaking  the  thermometer, 
or  by  gentle  knocking,  the  spirit  will  flow  down,  and  the  air 
s})eck  come  to  the  top. 

This  docs  not  occur  in  spirit-thermometers  that  are  closed 
with  a  vacuum,  and  the  s})irit  at  the  time  well  freed  from  air. 
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In  this  case,  however,  the  above-named  difiBcnlty  from  vaporiza- 
tion takes  place  more  readily  than  when  closed  with  air.  These 
derangements  of  the  spirit-thermometer  are  readily  recti6ed,  and 
only  require  occasional  examination  to  detect  them. 

Both  the  maximum  and  minimum  thermometers  may  be  ad- 
justed without  the  magnet,  by  raising  one  end  sufficiently  to 
allow  the  index  to  slide  down  by  its  own  weight.* 

The  ordinary  maximum  thermometer  (Rutherford's)  not  work- 
ing well,  even  in  the  hands  of  many  careful  observers,  has  occa- 
sioned several  attempts  to  make  one  without  an  index. 

Mr.  Green  has  lately  contrived  one.  The  object  is  effected 
by  inclosing  in  the  bulb  a  glass  valve,  which  is  floated  by  the 
mercury  to  the  juncture  of  the  bulb  and  tube.  On  an  increase 
of  heat  the  mercury  from  the  bulb  passes  this  valve,  but  on  con- 
traction from  a  decreasing  temperature,  the  portion  in  the  column 
is  obstructed,  and  remains  stationary,  indicating  the  maximum 
point  attained. 

To  set  the  instrument  for  another  observation,  it  is  held  bulb 
downwards,  and  with  a  gentle  jerk  the  mercury  falls  and  joins 
that  in  the  bulb  ;  it  is  then  placed  horizontal  in  the  usual  way. 

A  movable  valve-piece  is  introduced  rather  than  a  fixed  ob- 
struction or  stricture,  as  in  a  new  and  ingenious  maximum  ther- 
mometer by  Messrs.  Negretti  and  Zambra,  of  London,  in  expec- 
tation that  the  observer  will  find  greater  ease  and  satisfaction  in 
readjusting  the  instrument  for  observation. f 

Professor  Phillips,  of  England,  has  also  devised  one.  His 
plan  is  to  cut  off  a  portion  of  the  column  of  mercury  by  an  inter- 
vening small  bubble  of  air.  An  increase  of  heat  drives  this  de- 
tached portion  forward,  and  leaves  it  there  on  a  decrease  of  heat. 

This  form  is  also  made  by  Mr.  Green,  and  possesses  some  ad- 
vantages peculiar  to  it;  but,  until  experience  decide  otherwise, 
we  doubt  if  it  can  be  put  in  order  after  accidental  derangement, 
by  every  observer.  The  former  plans  are  not  open  to  this  objec- 
tion.] 

*  The  index  of  the  spirit-thermometer  is  frequently  made  of  a  small 
cylinder  of  enamel,  whioh  cannot  be  moved  by  the  magnet. 

\  These  therrooraeiers  being  new  in  plan,  pai*ticular  instructions  in 
regard  to  8u&«pending  and  setting  them  will  be  given  with  each  instru- 
ment hy  the  maker,  Mr.  James  Green,  New  York. 
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PSYCHROMETER. 

Placing. — The  i)syclirotnetcr,  or  wet-bulb  tliermometer,  ranst 
be  situated  under  the  siirac  conditions  as  the  ihernionietcr.  It 
should  be  placed  on  the  same  wooden  bars,  several  inches  off, 
and  outside  of  the  thermometer.   (See  Fig.  1.) 

The  bulbs  should  also  be  entirely  free,  and  at  a  distance  from 
the  bars. 

In  case  of  violent  winds,  the  instrument  may  be  sheltered  by 
the  movable  blind,  which  may  also  serve  as  a  fun  to  promote 
evaporation  when  the  air  is  too  still. 

The  cloth  which  surrounds  the  bulb  ought  to  be  of  medium 
fineness,  not  too  coarse ;  it  should  form  a  covering  of  equal 
thickness  on  all  sides,  and  should  not  be  drawn  too  closely  upon 
the  glass.  Linen  is  preferable  to  cotton,  which  retains  the  dust. 
The  covering  shonld  be  changed  every  two  or  three  months,  and 
the  bulb  cleaned.  [The  linen  may  be  washed,  without  removal, 
by  means  of  a  jet  of  clean  water  from  a  small  syringe.] 

Observation. — For  the  observation,  take  first  a  small  vessel 
fall  of  water,  which  should  be  left  on  the  window,  that  the  water 
may  be  at  the  temperature  of  the  air ;  bring  it  near  to  the  bulb, 
and  immerse  the  bulb  several  times  into  the  water.  All  the  space 
between  the  bulb  and  the  bottom  of  the  scale  must  be  wet,  and 
care  must  be  taken  that  the  wrapping  is  thoroughly  moistened, 
without,  however,  a  too  large  drop  remaining  suspended  at  the 
bnlb.  The  water  used  must  be  pure  ;  the  best  is  rain-water, 
filtered,  because  it  does  not  hold  any  salt  in  solution,  which 
might  incrust  the  cloth  after  evaporation. 

[In  some  arrangements  of  the  psychrometer,  the  wet-bulb  is 
kept  constantly  wet  by  conducting  water  to  it  from  a  small  ves- 
sel, by  capillary  attraction,  along  a  string  of  cotton  wick.  A 
series  of  comparative  observations  was  made  at  this  Institution, 
last  summer,  on  these  two  modes  of  wetting  the  bulb,  which  gave 
the  same  result  within  a  fraction  of  a  degree  from  the  mean  of 
the  records  of  a  month.  The  observers  conuected  with  the 
Coast  Survey  prefer  the  method  of  dipping  the  covered  bulb.] 

After  wetting  the  bulb,  shut  the  window,  and  leave  the  psy- 
chrometer for  a  time. 

While  the  wet  bulb  is  slowly  acquiring  the  temperature  of 
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eTaporation,  the  observer  is  occapied  with  other  observations, 
though  watehinp:  the  psychron;eter  to  make  sare  of  the  moment 
when  it  has  become  stationary.  In  summer,  from  four  to  ten 
minutes  are  needed  for  this,  according  to  the  size  of  the  bulb ; 
but  in  winter,  when  the  water  freezes  on  the  bulb,  it  must  be 
moistened  from  fifteen  to  thirty  minutes  before  the  observation, 
which  should  not  be  made  until  the  ice  around  the  bulb  is  quite 
formed  and  dry.  The  best  way  is  to  keep  round  the  bulb  a 
layer  of  ice,  constant  and  uniform,  which  should  be  neither  too 
thick  nor  too  thin ;  then  the  observation  may  take  place  imme- 
diately. When  the  temperature  is  in  the  neighborhood  of  the 
freezing-point,  the  observation  of  the  psychrometer  requires  very 
peculiar  care ;  the  reason  of  which  we  have  elsewhere  explained. 
During  a  fog^  the  wet-bulb  thermometer  mag  sometimes  be  higher 
than  the  drg-bulb ;  then  the  air  is  over-saturated^  and  contains^ 
besides  the  vapor  at  its  maximum  of  tension,  tcater  suspended  in  a 
disseminated  liquid  state.  This  is,  however,  not  a  frequent  oc* 
currence. 

If  the  air  is  very  still,  it  is  well  to  increase  the  evaporation  by 
setting  the  air  in  motion  by  a  fan.  If  the  wind  is  too  strong, 
the  instrument  should  be  protected  by  the  movable  blind.  The 
reading  must  be  made  rapidly,  and,  as  much  as  possible,  at  a 
distance,  and  without  opening  the  window ;  for  the  proximity  of 
the  observer,  either  by  the  heat  radiating  from  his  body,  or  by 
his  breath,  as  well  as  the  temperature  and  the  hygrometrical  state 
of  the  air  issuing  from  the  chamber,  which  is  always  different  from 
that  of  the  external  air,  especially  in  winter,  would  infallibly  act 
apon  the  instruments,  and  would  falsify  the  observation. 

Verification. — The  two  thermometers  must  be  carefully  com- 
pared from  time  to  time,  and  if  a  difference  is  found,  the  instru- 
ments must  be  adjusted,  or  it  must  be  taken  into  the  account,  and 
the  observations  corrected  when  entered  in  the  journal. 

BAROMETER. 

Placing, — The  barometer  should  be  placed  in  a  room,  of  a 
temperature  as  uniform  as  possible ;  not  heated,  nor  too  much 
exposed  to  the  sun.  The  instrument  must  be  suspended  at  the 
height  of  the  eye,  near  a  window,  in  such  a  manner  as  to  be 
lighted  perfectly,  without  exposure  either  to  the  direct  rays  of 
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Fig.  3. 


the  sun,  or  to  the  carrents  of  the  air,  which  always  take  place 
at  the  joinings  of  the  windowB.  When  the  barometer  has  to  be 
fijced  to  the  wail,  us  is  the  case  with  all  the  corocaon  stationary 
and  wlieei  barometers,  care  mast  be  taken  to  seeurc  the  tube  in 
a  position  pcrfeL'[l}'  vertical,  regulating  it  b;  the  plumb-line,  first 
in  front,  then  at  the  sides,  at  least  in  two  vertical  planes  cutting 
each  other  at  right  angles.  When  the  instru- 
iDi;nt  is  GO  coustracted  as  to  take  its  equili- 
brium itself,  as  the  Fortin  barometers  and 
those  of  J.  Oreen,  recently  made  under  the 
direction  of  the  Smithsonian  Institution,  it  is 
,  enough  to  haug  it  on  a  strong  hook.  These 
conditions  being  fulfilled,  the  rest  of  the  ar- 
rangement may  be  Taricd  according  to  the 
nature  of  the  localities.  For  the  Fortin  and 
Green  barometers,  the  following  arrangement 
is  convenient,  and  may  be  almost  everywhere 
adopted.  (&«  Fig.  3.)* 

A  small  oblong  box  (a  b),  some  inches 
longer  than  the  barometer,  and  a  little  broader 
than  its  cistern,  is  firmly  set  against  the  n-all 
(u>  ie'),  near  the  window,  in  such  a  manner  as 
to  open  in  a  direction  parallel  to  the  panes ;  at 
the  summit  (a)  it  has  a  strong  book  {h  li'), 
which  extends  beyond  the  bo\  about  two  or 
three  inches,  and  on  which  the  barometer  is 
suspended.  The  instrument  remains  generally 
in  the  box,  which  is  closed  by  a  movable  cover, 
and  which  protects  it  from  esterntd  injuries, 
from  dust,  and  from  the  direct  radiation  of 
warm  bodies,  or  the  currents  of  nir  from  the 
window,  and  diminishes  the  effect  of  the  too 
sudden  variations  of  temperature.  When  it  is 
I  to  be  observed,  the  barometer  is  taken  by  the 

upper  end  of  the   tube,  and  the  siispeniliug 
ring  is  made  to  slide  towards  the  end  of  iho 


*  The  alaii<1ard  bar 
will  inclost-il  w  itliin  a 
out  by  means  <if  biiii;. 
of  llie  observation. 
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hook.  The  instrament  is  then  in  the  full  light  of  the  window,  in 
front  of  which  the  observer  places  himself;  the  sammit  of  the 
mercurial  column,  as  well  as  the  snrface  of  the  roercnry  in  the 
cistern,  are  completely  lighted,  and  the  reading  becomes  easy 
and  certain.  Moreover,  the  slight  oscillating  movement  im- 
pressed on  the  instrament,  by  changing  its  place,  breaks  the 
adherence  of  the  niercary  to  the  glass,  and  thus  prepares  a  good 
observation.  After  the  reading,  the  barometer  is  again  slipped 
gently  into  the  box,  and  this  is  closed. 

Observation, — The  different  operations  of  the  barometer  of 
constant  level  should  be  made  in  the  following  order  : — 

a.  Before  all,  incline  the  instrament  gently,  so  as  to  render 
the  mercurial  column  very  movable  ;  then,  after  having  restored 
it  to  rest,  strike  several  slight  blows  upon  the  casing,  in  such  a 
manner  as  to  impress  on  the  mercury  gentle  vibrations.  The 
adherence  of  the  mercury  to  the  glass  will  thus  be  destroyed, 
and  the  column  will  take  its  true  equilibrium. 

5.  Note  the  degree  and  the  tenths  of  degrees  of  the  thermome- 
ter attached  to  the  instrument ;  for  it  will  be  seen  that  the  heat 
of  the  observer's  body  soon  makes  it  rise. 

c.  Bring,  by  means  of  the  adjusting  screw  (Fig.  4),  the  sur- 
face of  the  mercury  to  its  constant  level.  In  Green's  f.rst  baro- 
meters, the  metallic  envelop  of  the  cistern  is  pierced  through 
(o  o'),  and  allows  the  surface  of  the  mercury  contained  in  the 
glass  cistern  to  be  seen.  The  plane  which  passes  through  the 
upper  edge  {e  e')  of  this  opening  is  the  true  level,  or  the  zero  of 
the  scale,  to  which  the  surface  of  the  mercury  must  be  restored. 

For  this,  take  hold,  with  the  left  hand,  of  the  lower  edge  of 
the  cistern  (//'),  taking  great  care  not  to  disturb  its  vertical 
position ;  apply  the  right  hand  to  the  adjusting  screw  («),  and, 
turning  it  gently,  bring  by  degrees  the  level  surface  of  the  mer- 
cury to  the  upper  edge  (e  e')  of  the  opening  of  the  cistern,  until 
there  remains  between  the  two  only  an  almost  imperceptible  line 
of  light,  as  in  the  Fig.  6  (e  e').  Then  leave  the  instrument  to 
itself,  to  re-establish  its  verticality,  if  it  had  been  accidentally 
deranged,  and  placing  the  eye  exactly  at  the  height  of  the  mer- 
cury, examine  whether  the  contact  is  exact.  For  this  operation, 
it  is  important  to  have  a  good  light ;  the  cistern  ought  to  be 
placed  higher  than  the  lower  edge  of  the  window,  so  that  the 
light  may  reach  it  directly.     It  is  necessary  also  to  take  care 
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not  to  confonnd  the  slight  line  of  light  which  marks  the  oppo- 
site edge  of  the  cistern,  with  the  light  reflected  by  the  surface 
of  the  mercary  against  the  inner  walls ;  the  former  is  always 
sharp  and  well  defined ;  the  latter  vagae  and  indefinite.  When, 
before  adjusting  the  level,  the  mercury  is  higher  than  the  upper 
edge,  it  is  necessary  to  begin  by  lowering  it  beneath  the  level 
(see  Fig.  4),  so  as  to  leave  an  interval  of  light,  which  is  then 
gradually  shut  out,  as  has  been  described.  When  the  observa- 
tion is  to  be  made  in  the  night,  place  the  lamp  before,  and  not 
behind,  the  instrument,  and  somewhat  higher  than  the  eye ;  and 
if  the  wall  itself  is  not  light  enough,  place  behind  the  cistern, 
or  the  top  of  the  column,  a  oiece  of  white  paper,  which  reflects 
the  light. 


Kg.  4. 


Pig.  5. 


In  the  barometers  with  an  ivory  point,  as  the  Fortin,  New- 
man, and  Green  barometers,  the  extremity  of  this  point  is  the 
zero  of  the  scale,  wliich  must  be  brought  into  exact  contact  with 
the  surface  of  the  mercury.  We  commonly  judge  that  this  takes 
place  when  we  see  the  actual  rounded  summit  of  the  point  co- 
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incide  exactly  with  its  image  reflected  below  bv  the  mercury. 
This  method  may  be  very  good  when  the  surface  of  the  meniury 
is  perfectly  pure  and  brilliant ;  but  this  is  very  rare.  It  is  pcene- 
rally  dimmed  by  a  slight  layer  of  oxide,  which  makes  the  coinci- 
dence of  the  point  with  its  image  uncertain.  It  is  safer  to  judge 
of  the  contact  in  a  different  manner.  From  the  moment  when 
the  point  does  more  than  touch  the  surface,  it  forms  around  itself, 
by  capillary  action,  a  small  depression,  which,  breaking  the  direc- 
tion of  the  reflected  rays,  becomes  immediately  very  easy  to  dis- 
cover. It  is  enough,  then,  to  raise  the  mercury  so  as  slightly  to 
immerse  the  point;  then  to  lower  it  gradually  until  the  little 
depression  disappears.  If  care  is  taken  to  make  a  good  light 
fall  on  that  portion  of  the  mercury  which  is  under  the  point, 
and  to  use  the  aid  of  a  roagnifler,  the  adjustment  of  the  point 
thus  made  becomes  not  only  easy,  but  very  certain,  andnhe 
errors  to  which  we  are  liable  are  almost  insensible,  for  they  do 
not  exceed  two  or  three  hundredths  of  a  millimetre,  or  a  thou- 
sandth of  an  inch. 

d.  The  level  being  thus  adjustea  to  the  zero  of  the  scale,  we 
proceed  to  observe  the  height  of  the  summit  of  the  column. 
Take  hold  of  the  instrument  with  the  left  hand,  above  the  at- 
tached thermometer,  without  moving  it  from  the  vertical ;  strike 
several  slight  blows  in  the  neighborhood  of  the  top  of  the 
column ;  then,  by  means  of  the  screw,  lower  the  slide  which 
carries  the  vernier,  until  the  plane  passing  through  the  two 
lower  opposite  edges  of  it  is  exactly  tangent  to  the  summit  of 
the  meniscus — that  is,  the  convexity  which  terminates  the  column. 
We  know  that  this  is  the  case  when,  placing  the  eye  exactly  at 
the  height  of  the  summit  of  the  column,  we  still  see  the  summit 
of  the  column,  without  there  being  any  trace  of  light  between  the 
summit  and  the  edge  of  the  ring.  To  convince  ourselves  that 
the  barometer  has  remained  quite  vertical  during  its  operation, 
we  leave  it  to  itself,  and  when  it  is  at  rest,  we  look  again  to  see 
whether  the  ring  has  remained  tangential  to  the  summit  of  the 
column.  If  it  has  not,  the  verticality  has  been  disturbed ;  it 
must  be  adjusted  anew.  It  is  necessary,  at  the  same  time,  to 
examine  if  the  adjustment  of  the  surface  of  the  mercury  in  the 
cistern  has  remained  the  same.  The  attached  thermometer  will 
also  be  read  anew,  and  if  it  indicates  a  temperature  noticeably 
higher  than  at  the  commencement  of  the  observation,  a  mean 
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vnlne  between  the  two  indications  mast  be  adopted.     An  exact 
observer  can  never  dispense  with  these  verifications. 

e.  Nothing  more,  then,  remains  than  to  read  the  instmment. 
In  the  English  barometers,  the  inches  and  tenths  of  inches  are 
read  directly  on  the  scale,  the  hundredths  and  thousandths  on 
the  vernier.  In  the  French  barometers,  with  the  metrical  scale, 
the  centimetres  and  millimetres  are  read  on  the  scale,  and  the 
fractions  of  millimetres  on  the  vernier.  We  begin  by  reading 
on  tlie  scale  the  number  of  inches  and  tenths  of  an  inch,  or  of 
millimetres,  there  are,  as  far  np  as  the  line  which  corresponds 
to  the  lower  edge  of  the  vernier,  and  which  marks  the  summit 
of  the  column.  In  the  Green  barometers,  this  line  marks  at  the 
same  time  the  zero  of  the  vernier.  If  this  line,  does  not  coincide 
with  one  of  the  divisions  of  the  scale,  we  read  the  fraction  of 
the  following  division  on  the  vernier : — 

The  principle  of  the  vernier  is  very  simple.  If  we  wish  to 
obtain  tenths,  we  divide  into  ten  parts  a  space  on  the  vernier 
comprising  nine  parts  of  the  scale  {see  Fig.  6) ;  each  division  of 
the  vernier  is  thus  found  shorter  by  a  tenth  than  each  division  of 
the  scale.  Now,  if  we  start  from  the  point  where  the  zero  of  the 
vernier  and  its  tenth  division  coincide  exactly  with  the  first  and 
the  ninth  division  of  the  scale,  and  if  we  cause  the  vernier  to 
move  gradually  from  the  ninth  to  the  tenth  division  of  the  scale, 
we  shall  see  the  first,  the  second,  the  third,  and  the  other  divi- 
sions of  the  vernier  as  far  as  the  tenth,  coincide  successively  with 
one  of  the  divisions  of  the  scale.  Now,  the  divisions  of  the 
scale  to  which  those  of  the  vernier  correspond,  being  equal  parts, 
it  follows  that  the  space  in  question  has  been  successively  divided 
into  ten  parts,  or  tenths,  by  these  successive  coincidences.  If 
the  scale  bears  millimetres,  the  vernier  will  give  tenths  of  milli- 
metres ;  if  it  has  tenths  of  an  inch,  the  vernier  will  give  hun- 
dredths. By  changing  the  proportions,  it  may  be  made  to  indi- 
cate by  the  vernier  smaller  fractions,  as  twentieths  of  millimetres, 
or  five-hundredths  of  an  inch,  &c. 

To  read  the  vernier,  we  must  look  out  for  the  line  that  coin- 
cides with  one  of  the  divisions  of  the  scale;  the  number  of  this 
division  of  the  vernier,  proceeding  from  zero,  indicates  the  num- 
ber of  tenths  of  uiillimetres,  or  of  hundredths  of  an  inch,  which 
must  be  added  to  the  whole  number  given  Ijy  the  scale.  If  none 
of  the  divisions  of  the  scale  coincides  exactly,  we  estimate  by 
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the  eye,  in  decimals,  the  quantity  by  which  the  vernier  most  be 
lowered  to  obtain  a  coincidence,  and  this  is  added  to  the  frac- 
tion already  obtained.  This  will  be  hundredths  of  millimetres 
in  the  metrical  barometer,  and  thousandths  of  inches  in  the  Eng- 
lish barometers. 

The  following  figures  will  serve  as  an  example;  the  instrument 
is  an  English  barometer 
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Fig.  7. 
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In  Fig.  6  the  regulating  line,  which  is  the  lower  edge  of  the 
vernier  ring,  coincides  exactly  with  the  line  of  thirty  inches  on 
the  scale.  The  zero  and  the  tenth  division  of  the  vernier  are 
also  in  exact  coincidence ;  that  is  to  say,  there  is  no  fraction. 
We  shall  read  then  30.000  inches. 

In  Fig.  7  the  regulating  line  does  not  fall  upon  any  of  the 
divisions  of  the  scale,  but  between  twenty-nine  inches  and  two- 
tenths  and  twentv-nine  inches  and  three-tenths  of  an  inch.  There 
is  then  a  fraction  which  must  be  read  on  the  vernier.  Seeking 
which  of  these  divisions  coincides  with  that  of  the  scale,  we  find 
that  it  is  the  fifth  ;  we  shall  write  then  29.250  inches. 

In  Fig.  8  we  see  that  the  height  falls  between  thirty  inches 
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and  thirty  inches  and  one-tenth ;  no  line  of  the  vernier  also  coin* 
cides  exactly ;  but  the  line  7  is  a  little  abore,  the  line  8  is  a  lit- 
tle below,  one  of  the  lines  of  the  scale ;  the  fraction  falls,  then, 
between  seven  and  eight  hundredths.  Estimating  in  tenths  the 
distance  the  vernier  parses  over  between  the  coincidence  of  seven 
and  that  of  eight,  we  thus  obtain  the  tenths  of  an  hundredth,  or 
the  thousandths.  In  this  latter  case,  the  distance  above  seven 
is  less  than  the  half;  we  shall  then  read  30.073.  It  will  always 
be  easy  to  judge  whether  the  top  approaches  nearer  the  upper 
coincidence  than  the  lower  coincidence ;  in  the  former  case,  the 
fraction  is  greater  than  .  005  ;  in  the  latter  it  is  smaller  than 
.005.  The  error  which  will  be  committed  in  this  estimate  will 
remain  less  than  .005;  with  practice  and  a  little  skill,  it  will 
hardly  ever  exceed  .002,  always  supposing  the  scale  is  well 
graduated  For  this  reading,  as  well  as  for  the  others,  it  is  par- 
ticularly important  to  have  the  eye  exactly  at  the  height  of  the 
line  to  be  determined. 

The  same  process  of  reading  is  applied  to  the  metrical  scale ; 
the  vernier  then  gives  tenths  directly,  and  by  estimate,  the  hun- 
dredths of  millimetres.  In  the  English  instruments,  the  inches 
must  be  separated  by  a  (.)  and  three  decimals  written,  even  when 
the  last  is  a  zero ;  e.  g.  30.250,  and  not  30.25 ;  the  zero  indicates 
that  the  thousandths  have  been  taken  into  account,  but  that 
there  are  none.  In  the  metrical  scale  put  the  (.)  after  the  milli- 
metres, and  admit  two  decimals,  e.g.  761.25.* 

Daring  the  whole  time  of  the  observation  of  the  barometer, 
the  observer  must  endeavor  to  protect  it  as  much  as  possible 
from  the  heat  which  radiates  from  his  body.  But  the  best  way 
is  to  learn  to  observe  rapidly.  All  the  operations  of  which  we 
have  just  spoken  take  longer  to  describe  than  to  execute ;  one 
or  two  minutes,  if  the  instrument  be  in  place,  three  nunutes  if  it 
is  to  be  taken  from  its  case  and  put  back  again,  are  suflScient  for 
a  practised  observer  to  make  a  good  observation 

Altitude.— The  height  of  the  barometer  above  the  ground,  or 
above  some  fixed  point,  which  may  serve  as  an  invariable  point 
of  reference,  ought  to  be  exactly  determined.  Such  a  point,  for 
instance,  may  be  the  base  of  a  public  edifice,  the  level  of  low 


♦  For  the  method  of  reading  the  vwnicr  of    Ows^'*  standard  \>aio- 
meter,  see  the  description  of  the  insimment,  pa  ^  ^ 
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water  of  a  neighboring  river,  the  ordinary  level  of  the  surface- 
water  of  a  canal,  the  upper  part  of  a  wharf  in  mason-work,  &c. 
If  the  barometer  has  changed  place,  it  is  again  necessary  to 
measure  exactly  its  height  above  the  same  point  of  reference ; 
the  latter  will  serve  to  fix  the  height  of  the  barometer  and  of  the 
station  above  the  level  of  the  ocean ;  this  datum  being  of  the 
greatest  importance.  Every  change  of  this  nature  should  be 
carefully  noted  in  the  journal. 

It  is  greatly  to  be  desired  that  the  place  of  the  barometer, 
once  determined,  should  not  be  changed,  either  from  one  story 
to  another,  or  from  one  house  to  another.  If  circumstances 
compel  this  to  be  done,  we  should  begin,  before  taking  it  from 
its  place,  by  raising  the  mercury  in  the  cistern  by  means  of  the 
screw,  so  as  to  fill  the  cistern  and  the  tube;  it  must  then  be 
gently  taken  from  the  hook,  turned  upside  down^  and  carried  with 
the  cistern  up^  taking  great  care  not  to  strike  it  against  anything. 
If  it  were  transported  without  these  precautions,  even  from  one 
chamber  to  another,  great  risk  would  infallibly  be  run  of  break- 
ing it,  or  letting  in  air,  and  thus  rendering  it  useless. 

Verification. — From  time  to  time  the  barometer  should  be  so 
inclined  as  to  cause  the  mercury  to  strike  gently  against  the  top 
of  the  tube.  If  it  gives  a  dry  and  clear  sound,  it  is  free  from 
air,  and  the  instrument  is  in  good  condition.  If  the  sound  is 
flat  and  muffled,  there  is  a  little  air  in  the 'barometric  vacuum; 
and  the  fact  should  be  noticed  in  the  journal.  Every  occasion 
shonld  be  seized  to  compare  it  anew  with  a  standard  barometer, 
to  ascertain  whether  it  has  undergone  any  change. 
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Placing. — The  ombrometer ^  or  rain-gage^  is  a  funnel,  accom- 
panied by  a  graduated  cylindrical  glass  vessel,  and  by  a  reservoir. 
It  shonld  be  placed  in  an  open  space.     Trees,  high  buildings, 
and  other  obstacles,  if  too  near,  may  have  a  considerable  influ- 
ence in  increasing  or  diminishing  the  quantity  of  rain  which  falls 
into  the  funnel.     The  surface  of  the  receiver  should  be  placed 
horizontally  about  six  inches  above  the  ground.     The  most  sim- 
ple mode  of  establishing  it  is  the  following : — 
Place  in  the  ground  a  cask  or  barrel  (Fig.  9J,  water-tight,  the 
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top  Haing:  Bliore  the  grouud  about  lliree  inchee;  corer  it  witl 
bonrds  slightly  inclined  in  the  form  of  a  roor,  which  project  on 
all  sides  bcTond  the  edj^c  of  the  barrel  at  least  a  foot.  A  cir> 
cnlar  opening  in  the  middle  receiTes  the  fonuel,  the  borders  of 

Rg.  9. 


which  rent  on  the  board.  At  the  bottom  of  the  barrel,  to  receive 
tlie  water,  is  an  earthen  or  metallic  Tessel,  with  a  narrow  neck, 
(au  ordinary  earthen  jug:  will  answer.)  in  which  is  placed  the 
end  of  the  funnel,  exactly  filling  the  openiofr-  It  must  contain 
vwn  or  three  quarl«.  The  fiiiiitel  is  fastened  by  means  of  two 
c/ntjis  to  the  board,  wliich  mnst  be  covered  up  with  sod,  to  make 
it  like  the  ground  itsoir.  Ifdrcutustances  render  it  necessary  to 
place  the  ombrometer  higher,  the  height  mnst  be  carefully  noted 
in  the  journal.  If  it  is  placed  upon  a  sloping  roof,  it  should  be 
on  the  top.  and  not  at  the  edge*,  or  at  the  angles,  and  must  be 
raiMrd  ficvcral  feet  above  the  roof  itself. 

Ohterfiilioii.—to  tuuke  the  observation,  remove  the  funnel, 
Olid  punr  the  wal«r  from  thu  Jug  Into  the  largo  graduated  gla^ 
cylinder.  Tbo  opiming  of  the  funucl  being  one  hundred  square 
Inches,  one  inch  of  nin  iu  depth  gives  one  hundred  cubic  iucbea 
of  water;  and  rncli  division  of  thi-  plnss  rontninin?  n  nibic  inctv 
ofwoter,  .'ii-.  -      -  ■      -         ■     -,  ,,|-  rnii.^ 

fallen  inM  '  ■:ii  l^^:::^ 

pormllu^i  M.i-X^^ 

«rt>'«« '■>■  Vay« 

tboujutitlii  ■   :iv.         ^^^ 
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piKced  in  the  barrel  itself,  if  it  ia  of  sufficient  Eize.  The;  must 
be  piftced  in  a  reversed  poeitioD,  on  two  opright  pegs,  to  let 
tbem  drip  out.  Aa  eoon  as  the  observation  is  uiade,  it  should 
be  noted  in  pencil,  not  trusted  to  the  memory;  and  written  in 
the  joamal  upon  entering  the  house. 


atioV'OAaM. 

Obtertration. — The  tnote-gagt  abonld  be  supported  vertically, 
in  aa  open  place,  between  three  short  wooden  posts,  its  opening 
being  about  two  feet  from  the  ground.  It  should  be  employed 
in  the  following  manner : — 

When  only  a  very  small  quantity  of  snow  falls,  or  of  snow 
sltematiog  with  rain,  or  of  dry  and  fine  snow,  driven  by  the 
wind,  it  should  be  collected  in  the  snow-gage,  as  would  be  done 
in  the  ombrometer.  But  when  the  snow  falls  in  a  sufficient 
quantity  to  cover  the  groand  more  than  an  inch  deep,  the  vessel 
must  be  emptied,  and  plunged,  moath  downwards,  into  the 
snow,  ontil  the  rira  reaches  the  bottom.  A  plate  of  tinned  iron, 
or  a  small  board,  may  then  be  passed  between  the  ground  and 
the  month  of  the  gage,  and  the  whole  reversed.  lu  this  way  a 
cylinder  of  snow,  of  which  the  base  is  superficially  one  handred 
jocfaes,  will  be  cut  out,  and  received  into  the  vessel.  The  opera- 
tion may  be  facilitated  by'placing  on  the  ground  a  platform  of 
strong  board  or  plank,  two  or  three  feet  square,  on  which  the 
aoo'^  is  received. 

Tho  place  selected  for  this  purpose  must  be  one  where  the 
goo^^  ^  not  been  heaped  up,  or  swept  away  by  the  wind,  and 
wb^vw  it  presents,  as  near  as  possible,  the  mean  depth  of  the 
Ity^r  tbttt  has  follen.  In  order  to  take  only  the  snow  which 
fall  in  the  interval  between  two  observations,  the  board 
(»ixl<3  ^  swept  after  each  measurement,  and  the  place  desig- 
by  stakes. 
f  R^€3itl**ig. — In  the  rending  of  the  graduated  vessels,  the  general 
t  of  the  li(|aid  must  he  considered  as  the  true  height,  and 
the  edges,  wiiich  ure  always  raised  along  the  walls  of  the 
tty  ca|)ill8ry  altraiiliou. 

collected   snow  most  be  melted  by  placing  the  gage, 
~r,  ^ith  a  hoard,  to  prevent  evaporation,  in  a  warm  room ; 
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and  the  qnantit;  of  water  prodaced  mcaaiircd  bj  ponriog  it  into 
the  glass  cylinder.  It  need  hardly  be  said,  that  if  rain  and  snow 
fall  the  same  day,  no  accoant  will  be  talien  excc])t  of  what  the 
anow-gage  receives,  unless  the  ombrometer  baa  been  observed 
separately  after  the  rain,  and  the  snow-gage  after  tbb  snow. 
Care  must  be  taken,  in  these  cases,  not  to  couot  twice  the  same 
quantity  of  fallen  water. 

The  rain-water  and  melted  snow-water  mnst  be  separately 
entered  in  the  journal  in  the  colamns  reserved  for  each. 

During  abundant  rain-falls,  it  is  well  to  measure  the  water 
more  than  once  a  day,  or  at  least  immediately  after  the  rain; 
and  the  quantity  of  the  rain  fallen,  together  with  the  time  it  haa 
lasted,  is  to  be  noted  separately  in  the  column  of  remarks. 

When  It  freezes,  it  will  be  necesssry  to  protect  the  receiTer  by 
filling  in  the  interior  of  the  barrel  with  straw. 

[A  series  of  observations  hare  been  made  at  the  Smithsonian 
Institution  with  rain-gages  of  different  sizes  and  different  forms, 
the  result  of  which,  as  far  as  the  observations  have  been  carried, 
is  to  induce  a  preference  for  the  smallest  gages.  The  one  which 
was  first  distributed  by  the  Institution  and  the  Patent  Office  to 
the  observere,  is  represented  in  fig.  10.     It  consists  of  the 


Fig.  10. 


./    / 


funnel  a,  terminated  above  by  a  cylindrical  brass  ring,  bevelled 
into  a  sharp  edge  at  the  lop,  turned  perfeclly  round  in  a  lathe, 
and  of  precisely  five  indies  diameter.  The  rnin  which  falls 
within  this  ring  i^  conducted  into  n  t»'o-quort  bottle,  b,  placed 
below  to  receive  it.  To  prevent  any  water  which  may  run  down 
on  the  outside  of  the  funnel  from  entering  the  bottle,  a  short 
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tobe  18  soldered  on  the  lower  part  of  the  former  and  encloses  the 
neck  of  the  latter.  The  fnnnel  and  bottle  are  placed  in  a  box 
or  small  cask  e,  e,  sank  to  the  level  of  the  gronnd,  which  is 
covered  with  a  board  rf,  rf,  having  a  circular  hole  in  its  centre  to 
receive  and  support  the  funnel.  To  prevent  the  rain-drops  which 
may  fall  on  this  board  from  spattering  into  the  mouth  of  the 
funnel,  some  pieces  of  old  cloth  or  carpet,  e,  e,  may  be  tacked 
upon  it 

The  object  of  placing  the  receiving  ring  so  near  the  surface  of 
the  earth,  is,  to  avoid  eddies  caused  by  the  wind,  which  might 
disturb  the  uniformity  of  the  fall  of  rain. 

In  the  morning,  or  after  a  shower  of  rain,  the  bottle  is  taken 
up  and  its  contents  measured  in  the  graduated  tube  /  and  the 
quantity  in  inches  and  parts  recorded  in  the  register.  The  gage, 
or  tube,  which  was  first  provided  for  this  purpose,  will  contain, 
when  full,  only  one-tenth  of  an  inch  of  rain,  the  divisions  indi- 
cating hundredths  and  thousandths  of  an  inch.  As  this,  how- 
ever, is  found  to  be  too  small  for  convenience,  another  gage, 
which  will  contain  an  inch  of  rain,  and  indicating  tenths  and 
hundredths,  will  be  sent  to  observers. 

Another  and  simpler  form  of  the  gage  has  since  been  adopted 
by  the  Institution  and  the  Patent  Office,  to  send  by  mail  to  dis- 
tant observers.  It  is  one  of  those  which  have  been  experimented 
on  at  the  Institution,  and  is  a  modification  of  a  gage  which  was 
received  from  Scotland,  luid  which  has  been  recommended  by 
Mr.  Robert  Russell. 

It  consists  of — 

1.  A  large  brass  cylinder  a,  b,  e,  d,  two  inches  in  diameter,  to 
catch  the  rain. 

2.  A  smaller  brass  cylinder  e,/,  for  receiving  the  water  and 
reducing  the  diameter  of  the  column,  to  allow  of  greater  accu- 
racy in  measuring  the  height. 

3.  A  whalebone  scale  <,  «,  divided  by  experiment,  so  as  to 
indicate  tenths  and  hundredths  of  an  inch  of  rain. 

4.  A  wooden  cylinder  tr,  ir,  to  be  inserted  permanently  in  the 
ground  for  the  protection  and  ready  adjustment  of  the  instru- 
ment. 

To  facilitate  the  transportation,  the  larger  cylinder  is  attached 
to  the  smaller  by  a  screw-joint  at  e. 
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Direeli<mt  for  ute. — To  put  np  this  rain-gage  for  use :  1.  Let 
tbe  woodea  cylinder  be  sniik  into  the  gronnd  in  a  level  unshel- 
tered place  until  its  upper  end  ia  even  with  the  anrTace  of  the 
earth.  2.  Screw  the  larger  brasB  cylinder  on  the  top  of  the 
brass  tabe  and  place  the  latter  into  the  hole  in  the  axis  of  the 
wooden  cylinder,  as  shown  En  the  figure,  and  the  arrangement  is 
completed. 

The  depth  of  rain  is  measured  by  inserting  the  scale  into  the 
gage  and  Doting  the  height  to  which  it  has  been  wetted  by  the 
water  when  it  is  witiidrawa.  In  order,  however,  that  the  water 
may  wet  tlie  scale,  the  saperSciat  grease  should  be  removed  by 
robbing  it  with  a  moist  cloth,  previons  to  ase.  In  case  the 
water  cannot  be  made  to  adhere  to  the  scale,  a  slip  of  pine  or 
other  wood  may  be  made  of  tlie  same  size  of  the  Ecale,  and  this- 
insertcd  in  its  stead.  The  quantity  of  water  may  then  be  mea- 
snred  by  applying  the  slip  of  wood  to  the  scale. 

Should  the  fall  of  rain  be  more  than  sufBcient  to  BII  the  smaller 
tube,  then  the  excess  must  be  ponred  out  into  another  vessel, 
and  the  whole  measured  in  the  small  tube  in  portions. 

Care  sliould  be  lalicn  to  place  tlie  rain-gage  in  a  level  field  or 
open  space,  suQiciently  removed  from  all  objects  which  would 
prevent  the  free  access  of  rain,  even  when  it  is  falling  at  the 
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most  obliqae  angle  doring  a  strong  wind.  A  considerable  space 
also  around  the  month  of  the  funnel  should  be  kept  free  from 
plants,  as  weeds  or  long  grass,  and  the  ground  so  level  as  to 
prevent  the  formation  of  eddies  or  variations  in  the  velocity  of 
the  wind. 

To  ascertain  the  amount  of  water  produced  from  snow,  a  co- 
lumn of  the  depth  of  the  fall  of  snow,  and  of  the  same  diameter 
as  the  mouth  of  the  funnel,  should  be  melted  and  measured  as  so 
much  rain. 

The  simplest  method  of  obtaining  a  column  of  snow  for  this 
purpose  is  to  procure  a  tin  tube,  about  two  feet  long,  having 
^  N^ne  end  closed,  and  precisely  of  the  diameter  of  the  mouth  of  the 
gage. 

With  the  open  end  downward,  press  this  tube  perpendicularly 
into  the  snow  until  it  reaches  the  ground  or  the  top  of  the  ice, 
or  last  preceding  snow ;  then  take  a  plate  of  tin,  sufficiently  large 
to  cover  it,  pass  it  between  the  month  of  the  tube  and  the  ground, 
and  invert  the  tube.  The  snow  contained  in  the  tube,  when 
melted,  may  be  measured  as  so  much  rain.  When  the  snow  is 
adhesive,  the  use  of  the  tin  plate  will  not  be  necessary. 

From  measui^ements  of  this  kind,  repeated  in  several  places 
when  the  depth  of  the  snow  is  unequal,  an  average  quantity  may 
be  obtained. 

As  a  general  average,  ft  will  be  found  that  about  ten  inches 
of  snow  will  make  one  of  water.] 

Mr.  Ouest,  of  Ogdensburgh,  N.  Y.,  recommends,  from  an 
experience  of  six  years,  the  following  as  the  best  plan  for  ascer- 
taining the  amount  of  melted  snow.  Procure  a  cylindrical  tin 
tube  of  the  exact  diameter  of  the  mouth  of  the  rain-gage  and  two 
or  three  feet  long,  so  that  the  snow  cannot  be  blown  out.  Place 
this  vertically  in  a  properly  exposed  position,  and  firmly  secure 
■it  against  the  action  of  the  wind,  which  would  otherwise  blow  it 
over  in  a  violent  storm.  After  the  snow  has  ceased  to  fall,  bring 
the  vessel  with  its  contents  into  the  house,  near  a  fire,  which  will 
gradually  melt  the  snow,  and  afterwards  measure  the  water  pro- 
duced by  means  of  the  rain-gage. 
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Placing. — The  vnnd-vane  should  be  set  in  a  place  as  free  and 
open  as  possible,  away  from  every  obstacle,  and  especially  from 
high  buildings.  It  should  exceed  in  elevation,  by  at  least  eight 
or  ten  feet,  the  neighboring  objects.  To  facilitate  observations 
at  night,  the  following  arrangement  may  be  adopted: — 

The  wind-vane  is  composed  of  a  leaf  of  zinc  about  three  feet 
in  length,  in  the  form  of  a  butterfly's  wing,  exactly  counter- 
balanced by  a  leaden  ball.  It  is  carried  upon  a  cylindrical  axis 
of  pine  wood,  or  of  any  other  light  and  strong  material,  two 
inches  in  diameter,  which,  if  possible,  passes  down  through  the 
roof  into  the  observer's  chamber,  otherwise  along'  the  exterior 
wall  of  the  building  to  a  window.  The  axis  terminates  by  a 
steel  pivot  turning  freely  on  a  cast-iron  plate.  This  plate  sup- 
ports a  dial  divided  into  degrees,  besides  indicating  the  eight 
principal  points  of  the  compass.  The  axis  carries  an  index 
placed  in  the  same  plane  as  the  feather  of  the  wind-vane,  which 
enables  us  to  read  upon  the  dial,  as  well  by  night  as  by  day,  the 
direction  of  the  wind.  The  whole  rests  on  a  strong  wooden 
shelf,  firmly  fastened  to  the  window  by  supports.  Above,  the 
rod  is  firmly  fixed  to  a  strong  upright  staff,  or,  better,  on  the 
roof,  with  strong  braces,  by  means  of  a  piece  of  wood  containing 
friction  rollers,  which  allow  the  shaft  to  turn  freely  and  without 
effort.  Similar  pieces  with  friction  rollers,  placed  at  different 
distances  along  the  wall,  keep  the  axis  vertical. 

Great  care  must  be  taken  to  secure  the  perfect  verticality  of 
the  shaft,  and  to  this  end  it  is  necessary  to  fix  it  by  a  plumb-line 
in  two  different  planes  cutting  each  other  at  right  angles.  The 
index  at  the  foot  of  the  rod  should  be  placed  on  the  same  side 
with  the  point  of  the  wind-vane,  and  in  the  same  plane  as  the 
fei/flier.  The  pivot  should  turn  very  freely  in  the  hole  that 
receives  it,  and  into  which  a  drop  of  oil  should  be  poured. 

Finally,  we  must  carefully  adjust  the  points  of  the  dial,  which 
is  supported  with  the  iron  plate,  upon  a  board  fastened  upon  a 
shelf  by  means  of  a  strong  screw.  In  making  this  adjustment 
by  m-jans  of  a  compass,  the  magnetic  variation  of  the  locality 
must  be  taken  into  account;  each  observer  should  have  the  line 
of  the  true  north  traced  on  his  window. 
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If  the  dial  is  exposed  to  the  open  aiFi  it  must  be  protected 
against  the  soow  and  ioe,  which  would  impede  the  play  of  the 
pivot  and  of  the  index.  A  small  ring  of  wood  placed  around 
the  pole,  under  one  of  the  friction  rollers,  will  prevent  the  wind- 
vane  from  being  raised,  and  the  pivot  from  being  displaced  dur- 
ing the  most  violent  winds. 

[As  a  flat  vane  is  always  in  a  neutral  line,  a  more  accurate 
and  sensitive  one  is  made  by  fastening  two  plates  together  at  an 
angle  of  about  ten  degrees,  forming  a  long  wedge.     Thus, 


The  longer  the  vane,  the  shorter  the  pulsations,  and  the 
steadier  the  action  will  be.  For  a  small  sized  vane,  it  may  be 
ten  or  twelve  inches  wide,  and  four  feet  long.] 

Observation. — The  observation  of  this  instrument  demands 
some  care.  In  winds  of  considerable  strength  the  vane  is  never 
at  rest,  or  fixed  in  the  same  direction ;  it  oscillates  incessantly, 
and  its  oscillations  increase  in  amplitude  with  certain  winds,  and 
with  the  violence  of  the  wind.  We  must  then  note  the  mean 
direction  between  the  extremes.  When  the  wind  is  very  feeble, 
perhaps  it  may  not  have  sufficient  force  to  set  the  vane  in  mo- 
tion ;  in  this  case,  as  when  the  air  is  calm,  great  mistakes  might 
be  made  by  registering  the  direction  marked  by  the  index ;  for 
its  position  indicates,  not  the  direction  of  the  existing  wind,  but 
that  of  the  last  wind  that  had  the  power  to  set  the  instrument  in 
motion.  When  the  index  is  immovable,  and  there  is  no  oscilla- 
tion, we  must  give  up  its  indications,  and  refer  to  the  movement 
of  light  bodies,  as  that  of  the  leaves  of  trees  and  the  smoke  of 
chimneys,  to  determine  the  direction  of  these  feeble  currents  of 
air.  During  the  night  the  direction  of  the  wind  may  be  easily 
ascertained  by  raising  the  hand  in  the  air,  with  one  finger  wet. 
The  least  motion  in  the  air  increases  evaporation,  and  a  sensaffon 
of  cold  is  experienced  on  the  side  of  the  finger  turned  towards 
the  wind. 

The  direction  of  the  wind  must  be  noted,  following  the  eight 
principal  points  of  the  compass — north,  northeast,  east,  south- 
east, south,  southwest,  west,  and  northwest.  For  the  additional 
observations  during  storms,  the  degrees  may  be  indicated,  in 
order  to  follow  more  exactly  the  rotation  of  the  wind,  or  at  least 
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MbXtta  points  <a  the  compos,  viz;  X.  NSK.  XE.  EXE.  E. 
ESE.  SE.  SSE.  S.  SSW  SW.  WSW.  W.  WXW.  XW. 
XXW. 

Hw  lover,  or  fmtaec  wind,  often  hu  a  different  direcrion  from 
that  vhich  pnTmils  in  the  opper  regions  of  the  nimo$pberc,  and 
this  if  ^nenllr  the  case  vhen  the  wind  torus,  and  the  veaihcr 
is  poiag  to  chance,  alio  darins:  stonni  and  preac  aimosphetic 
MorefDeots.  The  direeiion,  then,  of  the  lower  and  the  hielm 
lajers  of  e'oad?  ooit  be  ^eparaielj  noted  in  the  several  colman 
^  the  jvtamal  referred  for  this  pnrpose.  If  the  direetioa  is  the 
same  in  the  whole  exieat  of  the  aimwpheir.  the  $ame  letters  vDl 
be  marked  in  the  three  cohimns.  If  the  absence  of  ck-ads  doci 
Bot  peftaii  ns  to  jodn  how  the  wind  is  abore.  a  daih  most  be 
ssbstitaud  f^r  the  tetter,  indieatint:  that  the  oWrratioa  htts  beea 
Bade.     A  blaak  aiwan  Nipiifies  an  obecrration  omittt^ 

To  avoid  as  eTTW  in  the  estisiaie  of  the  direction  of  the  clood^ 
i;  wii:  be  well  :■>  ob^rre  their  eocree  fcetwrca  two  Sxed  pmnts, 
U  a  window  frane.  (he  £xed  lines  of  which  wiM  faci.iiaic  the 
otkMrtaiioB.  AEK<:her  Terr  cvnvccicei  Beih«<i  is  to  p'aee  a  small 
mirror  horuoQ:a."T.  wish  Iice$  tracni  on  it  iadicatrrf  w  points 
of  ;he  comi^ajs:  the  inair  of  the  Aocis  j<«&iis;  vT*r  ihese  wil 
ie£>.-a:e  their  d:nct:v>B. 

The  Eaa=er  la  vhioh  ihe  wic^  tsrw.  cr  rati'er  ;b*  order 
is  wh>«  the  wx^  jtt«*«i  «w4  o:h«r  is  tie  cv«r»  of  the  day, 
c:=*;  be  wati.-t<»i  Terr  r»R^ii!iT.  \t  wil".  bw  ««»  iS*:  "icT  com- 
3;-.>=>  fo'.^.■*  ::  r?«"ar  orv'.Kr:  tie?  v*sj  -^.-^  :if  fij*  tr  the 
Sk'a;a  ;>'  :ie  ■*#:,  ar.*i  frv^  the  »w:.  V;  ;iTr  svr.j.  ;.■  :i<  east. 
X?tifT^i<;f*!>  •.'i.ey  A:=e:i-^rt  fo  b*.-i  is  ;;*  .yyus;:;  i-rt«:Mi, 

ta  a  fsw  wonk  a:  ;be  end  ^<f  <«i.-&  ■JAy  li'^  ^^Tf*  •:(  'M  wind. 
K>lC«ii<;c  at-.h  :ie  ^xtrt  of  tie  *ia«'*  k'iaa^xs.  it  nirj  i^oable. 
1:  anar  be  ea:ec<i\i  tx  i^  >.-\v(t9tii  vt'  K«uri^ 

TW  ,^/nnr  of^  t^  wiiKl  SMM  be  oMtaMMti  «»  a<«r>  as  pMsible 
Kvvidii:^  tt^  the  kiUoniajp  ikpw*: — 

0.  ApwciMtntm.. 

TWtiii^  iiiMdilMMl-«f  tW«M.(Mr  iHCanceX.  whA>. 

■Mla(kb«airhMil^l»k»«IMB«tai4a»iM->  '«:t  $aAm«t 
mtmmmm  -- —  - 
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1.  A  light  breeze  which  moves  the  foliage,  and  sometimes  fans 
the  face. 

2.  A  wind  which  moves  the  branches  of  the  trees,  somewhat 
retards  walking,  and  causes  more  or  less  of  a  slight  rastling 
Boond  in  the  open  air. 

3.  A  wind  which  causes  strong  boughs  and  entire  trees  to 
rock,  makes  walking  against  it  difficult ;  which  causes  a  stronger 
rustling  sound  to  be  heard,  and  which  often  blows  in  gusts,  and 
carries  light  bodies  up  into  the  air. 

4.  A  storm-wind,  during  which  the  trees  are  in  constant  mo- 
tion ;  branches  and  boughs  covered  with  foliage  are  broken  off, 
and  in  a  violent  stcrm  sometimes  even  entire  trees  are  broken, 
or  uprooted;  leaves,  dust,  &c.,  are  continually  borne  up  and  car- 
ried far  away;  during  which  time  there  is  an  uninterrupted  loud 
rustling  sound,  with  strong  gusts;,  walking  windward  is  ex- 
tremely difficult,  and  now  and  then  chimneys,  fences,  &c.,  are 
thrown  down,  windows  broken  in,  &c. 

These  degrees  correspond  nearly  to  the  following  numbers  of 
Beaufort's  scale,  which  is  generally  used  among  seamen : — 

1.  the  same  as    1.  Light  breeze, 

2.  "       "     **     4.  Moderate  breeze, 

3.  "      "     "     8.  A  fresh  gale, 

4.  "       "     **  11.  A  storm-wind, 
[The  force  of  the  wind  is  now  estimated  and  registered  ac- 
cording to  the  direction  on  the  blank  forms.] 


of  Beaufort's 
scale. 


8KT. 

The  blue  color  of  the  sky  has  an  intimate  connection  with  the 
bjgrometrical  state  and  the  electrical  tension  of  the  air ;  it  may 
be  noted  by  the  expressions,  darkj  light,  and  grayish. 

Hose  and  dry  mist, — The  transparency  of  the  air  is  often  dis- 
tarbed  by  a  kind  of  vapor,  which  gives  a  whitish  tint  to  the  sky 
and  dims  the  rays  of  the  sun.  This  phenomenon,  known  in 
Eorope  under  different  names,  appears  frequently  after  long 
droi^btoi  in  this  country  it  seems  to  characterize  the  Indian 
fiioifliir*  In  Europe,  and  elsewhere,  an  intensely  dry  mist,  which 
i»,  piobablj,  a  different  phenomenon,  sometimes  follows  great 
:L  (aWPtfcmiiles  or  volcanic  eruptions.    The  observer  will  carefully 
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enter  phonomen&  of  this  klDd,  and  the  circumsUnces  under  vhiel 
iheT  ftppcar  or  disappenr.  If  be  has  an  opportunity,  i 
bigb  Biation.  lie  should  cudeaTor  to  ascertain  if  there  is  an  upper 
Uinlt.  and  wbal  is  the  ibEekness  of  the  lajcr  of  haze  or  drj  migt. 
Ob&crTationa  niuilu  iu  the  AI|ig  prore  that  the  ntmospber 
oftui  eniirel;  fnc  from  it  at  a  height  of  ttru  thoasand  feet,  whet 
it  i*  verr  iotrnsc  in  the  plain,  Dots  n  ihiiti'ler-stoEin  or  r 
•Itrap  cause  it  to  disappearf  Do  the  prairie  lires  imre  i 
rvlatinn  with  kindred  pbeuomcnaf  Does  it  appear  more  fm 
qneatl;  in  certain  seasons  than  in  oU)cn>  ? 


BT1)it<MISn»KOL0OICAL  PHESOHEU. 


Tlw  Awt,  e«peria1l5  vImk  ibej  an  mbaBdant.  and 
TIm  «Mr  JrMli,  OK  fruua  dew,  pantnilaTlj  ibe  fint  and  ll 
•f  tha  ytu,  mad  thtJr  inic»»iT.  vast  be  entered. 


Ay-~T1u  WMD«mt  niBst  bt  Micd  «)kb  it  fecm  aad  arbcQ  I 
dtaipatett,  as  /»Batg  tag,  ruu^  tof,  its  defehf.  as  dm—  f 

iMffos- 

Jbtt  kaaetas  over  fbnMs,  Mwrs,  Mndon,  rirm.  4 
Kka. 

K«tlc*  ant  tw  cMtMlf  take*  of  the  tiMc  of  t  Vir  ar, 
ardin^paarttct;  tlmawitkc  «oa  »f«ta»«  facta  || 

IVh*  lifs  aaot  m«  bt  «««fandad  «tik  tWAjC 
M«afa  ta  awtbw  daas  af  ybwaMwfc.  vbid  k —  *~ 
«l  abottk 
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e&n  be  eoBilj  estimated,  in  accordance  with  the  following  scale. 
Thns,  we  nnderatand  by — 

0.  A  clear  sky,  entirely  free  from  clonds; 

10.  The  whole  sky  covered  with  clouds,  or  s  dense  fog,  or 
rain;  and  by  1,  2,  3,  4,  5,  6,  T,  8,  9,  the  dilTereiit  degrees 
of  cloadtoess  which  lie  between  these: 

1.  Denotes,  for  instance,  nine  times  as  much  blue  sky  as  clouds; 

5.  An  eqaal  amonnt  of  clonds  and  bine  sky; 

9,  Nine  times  more  clouds  than  bine  sky. 

If,  on  account  of  the  locality,  it  is  impossible  for  the  obserrer 
to  estimate  the  quantity  of  clouds  in  this  way,  be  can  make  ase 
of  the  following  expressions,  which  will  mark  at  the  same  time 
the  medium  character  of  the  aspect  of  the  sky  during  each  day : 

Wcl.  Wholly  clear;  a  sky  entirely  free  from  clouds. 

CI.     Clear;  when  at  least  two-thirds  of  the  sky  is  nnclouded. 

U.  Medium ;  the  clouded  part  of  the  sky  nearly  equal  to 
the  blue. 

C.       Cloudy ;  a  larger  part  cloudy  than  clear. . 

Ov.     Orercast ;  the  clouds  rarely  broken. 

Co*.   Covered  sky;  without  any  visible  spot  of  blue. 

The  form  of  the  doudt  will  be  indicated  by  the  terminology  of 
Howard. 

Accordiog  to  this,  they  are  distinguished  by  their  external 
forms  ioto  three  kinds :  the  cirrut,  cumulus,  and  the  ttraltit,  to 
which  belong  four  transition  forms,  the  drro-cumulm,  the  cirro- 
$tralut,  the  enmulo-itratus,  and  the  nimhut.  The  most  remark- 
able of  these  forms  may  be  characterized  in  the  following  man- 
ner:— 

The  cirrut,  or  cat-tail  of  the  sailors,  is  composed  of  loose  fila- 
ments, the  whole  of  which  sometiroes  resembles  a  pencil,  some- 
times curly  hair,  sometimes  a  fine  net,  or  a  spider's  web. 

The  cumulus,  or  summer  cloud,  the  cotton-bale  of  the  sailors, 
often  shows  itself  nnder  the  form  of  a  hemisphere  resting  on  a 
borizoDtal  base.     Sometimes  these  half  spheres  are  piled  upon 

E  anotbcr,  forming  those  large  accumulated  clouds   in  the 
ton  which  resemble,  at  a  distance,  mountains  covered  with 

'  ttraltiM  is  a  horizontal  band,  which  is  formed  at  sunset 
disappears  at  sunrise. 

ii(/«j  are  thoee  small  rounded  cloads,  which  are 
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oftra  ralW  fleecy :  wbeo  tbe  At  is  covered  with  clonda  of  tbat 
kind  it  i$  »id  to  be  ntoitled. 

HiF  rirn>-*triilHt  is  compo^  of  small  bands,  fonned  of  closer 
filaments  than  those  of  the  cirrus,  for  the  rajs  of  the  equ  often 
find  it  difficult  to  penetrate  them.  These  cloads  fonn  horizoota. 
beds,  which,  at  the  teaith.  seem  composed  of  a  jrreat  nnmber  of 
lo«<!e  clouds,  while  st  the  borixon  k  loop  aad  rerr  oartQW  band 
is  W«D. 

The  mrnilo-ttnitmt  U  a  mass  of  heaped  ap  sod  dense  cnmali. 
At  tbe  bortiOD  thcr  often  assnme  a  dark  or  binish  tint,  and  pus 
into  the  condition  of  mimU.  or  raio  cioods. 

The  mimhm*  is  disiinimished  br  its  ncifonn  pnr  tint,  its  fringe 
and  indtstinoc  ed^es:  the  elonds  eonip<]«ing  it  are  so  blended 
th*t  it  is  imiHNsible  to  disiinfabh  them. 

But  Ivsidcs  these  princip*!  fortes,  there  we  «Ter»l  tnterme- 
dia:e.  to  which  it  is  diScuit  to  kjsin  a  case.  Thej  mnft  be 
reienvJ  to  the  forai  which  ther  bo<s!  resemble. 

TbeT  3UT  be  enieml  in  the  jt>araal  bj  aeaa^  of  the  fbUowing 
abbieTtasiocs : — 

S:.  i.  e.  SoMvs. 

Ctt.  "  Caaa!«*. 

Oir.  -  C-;:t«j. 

C:r.  St.        "  0-rTv«~s!T»ms. 


C?rw-ca3S3-W. 


If  se»«a'  o:  :>CMf  f.-rtos  arw  *w;VV.  :i«  3^.¥;  ^w;wn:  sbooM 
a-.':sJ.  »^tf:^.c^  ;be»  *nf  ^s!.vr«\l  i,>r  *.vi3tia:<fC  ia  i  special 


» »w>w>rn» »t»n»  mwrti^iM  ywfth  th*  I 
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Rainy,  when  the  fall  of  some  drops  and  the  appearance  of  the 
weather  is  such  as  to  indicate  the  approach  of  rain. 

Continued  rain. 

Interrupted  rain. 

Shower,  which  lasts  not  more  than  a  quarter  of  an  hour. 

General  rain,  which  prcTails  over  the  whole  extent  of  the 
horizon. 

Partial  rain,  which  falls  from  the  clouds  that  pass  over  only  a 
small  extent  of  country. 

The  force  of  the  rain  may  be  indicated  by  the  following 
gradations : — 

Drizzling  rain,  which  falls  in  very  small  drops,  almost  like 
those  of  mist. 

Slight  or  fine  rain. 

Moderate  rain,  ^ 

Heavy  rain. 

Violent  rain,  heavy  and  strong  pelting  rain. 

The  size  of  the  drops  seems  to  depend  chiefly  upon  the  height 
of  the  clouds,  and  consequently  upon  the  seasons  and  the  cir- 
cumstances of  the  temperature. 

The  snow, — The  period  of  the  first  and  last  snow,  the  size  of 
the  flakes,  their  forms. 

Sleet,  which  consists  in  small  balls  of  snow,  white  and  opaque, 
commonly  without  a  crust  of  ice,  like  the  opaque  nucleus  found 
within  hail-stones,  falling  more  frequently  in  spring  and  in 
autumn. 

Frozen  rain  drops  should  be  distinguished  from  the  preceding 
forms ;  they  make  little  balls  of  transparent  ice. 

Hail. — Indicate  the  size,  form  and  average  weight  of  the 
hail-stones.  The  number  of  different  strata  observed  in  the 
larger  stones.  Whether  any  of  them  contain  particles  of  sand 
or  any  other  foreign  matter.  The  extent  and  course  of  the  phe- 
nomenon. 

THUNDER-STORMS. 

The  time  of  beginning  and  ending  of  the  storm  must  be  indi- 

etited  as  exactly  as  possible ;  the  point  of  the  horizon  whence  it 

jWlt^.the  direction  of  the  clouds,  of  the  wind  and  its  variations, 

\':     'riiti^  tf  possible,  the  quantity  of  rain  before  and  during  the  storm; 


ll 


ll- 
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of  hall,  &c.,  which  falls ;  note  if  it  passes  over  the  place  of  the 
observation,  or  at  a  distance ;  if  it  is  accompanied,  or  not,  with 
strong  electrical  detonations  and  nnmeroas  lightnings.  It  will 
be  well  to  ascertain  the  state  of  the  meteorological  instruments 
every  five  minutes  during  the  storm,  especially  of  the  barometer 
and  the  thermometer. 

[At  the  Institution  the  barometer  generally  sinks  during  the 
coming  on  of  a  storm,  and  rises  suddenly  at  the  first  fall  of  rain.  J 

In  the  journal,  the  occurrence  of  a  storm  will  be  indicated  on 
the  opposite  page  of  the  blank,  with  the  hour  when  it  took  place. 
If  special  observations  have  been  made  with  the  instruments, 
they  will  also  be  entered  on  the  opposite  side  of  the  sheet,  taking 
care  to  note  the  day  and  the  hour.  If  the  observations  require 
a  more  detailed  description,  it  may  be  made  on  a  separate  sheet. 


TORNADOES  AND  LAND-6P0UT8. 


;ii|  These  whirlwinds,  or  violent  and  circumscribed  storms,  g^ve 

\i  rise  to  very  complex  phenomena,  which  are  difficult  to  observe. 

•ft 

All  the  meteorological  circumstances,  however,  should  be  minutely 
noted ;  among  others  the  following : — 

The  course  of  the  barometer,  which  almost  always  sinks  much 
and  rapidly  ;  that  of  the  thermometer,  which  usually  indicates  an 
elevation  of  temperature ;  the  region  of  the  heavens  in  which 
the  thunder-storm  frequently  accompanying  them  is  formed ;  the 
form  and  color  of  the  clouds;  the  direction  and  intensity  of  the 
wind ;  the  frequency,  the  size,  and  the  form  of  the  lightnings ; 
finally,  the  apparent  shape  of  the  land-spout,  its  variations,  its 
course,  and  its  effects  upon  the  trees  and  upon  the  ground.* 


ADDITIONAL  OBSERVATIONS  DURING  STORMS. 


Everybody  knows  the  importance  of  a  knowledge  of  the  laws 
of  those  great  movements  of  the  atmosphere  which  embrace  al- 
most the  whole  extent  of  the  continent.  It  is  only  in  following 
them,  step  by  step;  by  observing  their  different  phases  at  different 

*  For  more  detailed  instrut;tiorjs  upon  the  observalions  of  lan<l-spouts, 
see  the  Annuaire  Meteorol.  de  France,  1849,  p.  2-5. 
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placeSi  and  by  combining  the  facts  obtained,  that  the  meteorolo- 
gist  can  be  enabled  to  discover  the  laws  which  preside  over  these 
great  phenomena.  For  this,  the  three  regular  observations  a  daj 
are  insnffici'ent ;  it  is  then  earnestly  recommended  to  observers, 
who  desire  to  contribute  efifectually  to  the  solution  of  this  great 
problem,  not  to  content  themselves  with  the  prescribed  number, 
bat  to  add  as  many  more  as  possible  during  the  continuance  of 
remarkable  storms ;  noting  not  only  the  state  of  the  instruments 
from  hour  to  hour,  if  possible,  but  following  with  attention  all 
the  meteorological  changes.  These  observations  must  be  entered 
on  the  reverse  of  the  sheet,  under  the  head  of  Casual  Phenomena, 
which  is  particularly  reserved  for  this  purpose. 

The  principal  points  to  which  attention  should  be  directed  are 
the  following : — 

The  barometer  announces  by  a  considerable  fall  the  approach 
of  a  storm.  Then  it  begins  to  rise  during  its  continuance,  and 
only  resumes  its  nominal  equilibrium  after  its  close.  Remark 
especially  the  following  points  : — 

Was  the  storm  preceded  by  a  noticeable  or  sudden  rise  previous 
to  the  fall ; 

Note  the  state  of  the  barometer,  and  the  time  when  the  fall 
becomes  more  rapid ; 

Its  state,  and  the  time,  when  it  is  lowest  and  when  the  rise 
begins ; 

The  highest  point  which  it  reaches  during,  or  immediately 
after  the  storm. 

If  alternations  of  rising  and  falling  take  place,  the  fact  should 
be  mentioned  and  the  time  noted. 

The  tliermometer, — The  fluctuations  of  the  thermometer  in 
the  same  time  as  those  of  the  barometer  should  also  be  noted, 
and  their  connection  with  the  changes  of  the  wind  be  observed. 

The  wind. — It  is  of  the  greatest  importance  to  observe  the 
coarse  of  the  winds  through  the  entire  height  of  the  atmosphere 
daring  the  whole  continuance  of  the  storm,  by  means  of  the  wind- 
Tane  and  of  the  clouds  in  the  different  layers  of  the  atmosphere. 

The  hour  when  the  wind  begins,  and  the  direction  whence  it 
comes ; 

The  moment  of  its  greatest  violence ; 

The  instant  it  changes  its  direction,  and  when  it  takes  the  di- 
rection  it  keeps  to  the  end  of  the  storm. 
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It  shoald  be  stated  if  the  wind  blows  in  a  continaoas  manner 
or  in  squalls,  and  what  is  its  force. 

If  there  shoald  be  one  or  more  moments  of  calm,  the  honr  and 
duration  will  be  indicated. 

Great  care  must  be  taken  at  each  observation  to  note  also  the 
direction  of  the  different  layers  of  clouds,  which  will  very  otlea 
be  found  different  from  that  of  the  wind  below,  for  the  whole 
duration  of  the  storm. 

The  clouds. — Are  there  certain  forms  of  clouds  which  an* 
nounce  the  approach  of  a  storm  ?  It  is  necessary,  in  this  con- 
nection, to  watch  the  formation  of  the  cirrus,  the  cirro-cumulns, 
cirro-stratus,  their  arrangement  in  parallel  lines,  their  course,  and 
their  directions.  Note  the  quarter  of  the  sky  first  covered  with 
clouds ;  the  moment  when  it  is  entirely  covered ;  if  there  are 
later  clear  spots  or  not ;  the  moment  when  the  sky  clears  off. 

ne  rain Note  the  honr  at  which  the  rain  or  the  snow  begins 

and  ends ;  measure  the  quantity  fallen  while  the  storm  lasts. 
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These  will  be  entered  in  the  tables,  in  the  place  reserved  for 
this  purpose  on  the  opposite  side  of  the  sheet.  If  the  space  is 
not  sufficient  for  the  description  to  be  given,  the  phenomenon 
should  be  simply  noted,  and  reference  made  to  a  separate  account 
for  details.     Thus : — 

77ie  solar  and  lunar  haloes — that  is,  the  colored  circles  some- 
times observed  round  the  sun  and  moon.  Distinguish  the  small 
ones,  the  ring  of  which  measures  only  a  few  degrees,  from  the 
large  or  real  haloes,  the  ring  of  which  has  a  diameter  of  about 
forty-four  degrees.  It  must  be  stated  whether  they  are  connected 
with  other  circles,  as  is  sometimes  the  case.  Care  must  be  taken 
not  to  mistake  a  part  of  a  grand  halo  for  a  rainbow.  Note 
whether  these  appearances  are,  or  are  not,  ordinarily  followed 
by  rain. 

UTie  Parhelia  and  Paraselenes  (mock-suns  and  moons), — De- 
scribe exactly  their  forms  and  the  state  of  the  heavens  at  the 
moment  of  their  appearance. 

EainhowSy  simple  or  double. 

An  extraordinary  redness  of  the  sky,  either  in  the  morning  or 


TIKE  OF  OBSERVATIONS.  36 

eveoiog;  the  particalar  color  of  the  sun  and  of  the  moon  at  their 
riBing,  especially  in  fair  days. 

Heai  lightnings  withoat  thunder,  and  sometimes  withont  cloads; 
indicate  their  direction  and  the  aspect  of  the  clonds  in  their  neigh- 
borhood. 

The  Aurora  Borecdts^  or  northern  light,  for  the  ohservation  of 
which  the  special  instructions,  page  48,  must  be  followed. 

Shooting-stars. — The  observer  must  be  particularly  attentive 
to  their  frequency,  during  the  periods  near  the  10th  and  11th  of 
August,  and  the  10th  and  15th  November,  in  which  it  is  sup- 
posed  that  they  are  more  numerous  than  at  any  other  time.  He 
will  designate  the  quarter  of  the  heavens  from  which  they  seem 
to  issue,  and  their  direction. 

MrtbaUs. — Describe  their  aspect,  their  size,  their  course  in  the 
heavens,  and  note  the  exact  hour  of  their  appearance. 

All  the  other  luminous  phenomena,  which  present  any  extra- 
ordinary appearance,  should  be  noted  down. 

These  descriptions  should  be  made  in  simple  and  well-defined 
terms.  The  observer  will  take  great  care  to  enter  scrupulously 
what  he  sees  without  drawing  any  conclusion,  or  atteraptiug  any 
explanation  of  the  phenomenon.  He  ought  to  reflect  that,  in 
order  to  make  a  good  observation,  he  must  keep  his  mind  in  a 
state  of  perfect  freedom  in  respect  of  any  preconceived  theory, 
and  to  consider  the  phenomenon  before  him  as  being  one  of  the 
data  for  the  foundation  of  the  science,  and  that  the  knowledge  of 
the  truth  will  depend  upon  the  fidelity  of  his  observation. 


TIME  or  OBSERVATIONS. 

The  time  of  observations  will  be  the  mean  time  at  each  station 
The  observations  will  be  made  three  times  daily,  viz: — 

At  7  o'clock  a.  m. 
2       "      p.  m. 
9       "      p.  m. 
The  mean  of  these  three  hours  will  be  very  nearly  the  true 
mean,  as  it  would  be  obtained  by  observation  made  every  hour 
of  the  day  and  night. 

The  rain  gage  will  be  observed  only  once  a  day,  unless  very 
abundant  rains  should  make  a  second  measurement  necessary 
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The  best  time  will  be  2o*cIockp.  m.,  the  observation  being  made 
daily ;  if  another  hoar  is  selected,  it  shonld,  when  once  fixed, 
remain  the  same. 

The  maxima  and  minima  thermometers  will  be  read  once  a  day, 
alwnys  at  the  same  hoar.  The  most  saitable  hour  will  be  9  o'clock 
in  the  evening. 

If  an  observer  desires  to  examine  the  daily  oscillations  of  the 
barometer,  he  will  also  observe  at  10  a.  m.  and  4  p.  m.,  which 
give  the  daily  maximum  and  minimum.  It  will  be  well  to  note 
also,  at  the  same  time,  the  state  of  the  hygrometer. 

If  he  desires  to  complete  the  data  upon  the  diurnal  course  of 
the  temperature,  he  will  add  observations  of  the  thermometer  at 
10  a.  m.  and  6  p.  m.  In  all  cases  it  is  desirable  that,  if  an  ob- 
server has  leisure  to  increase  the  number  of  the  hours  of  obser- 
vations, he  should  fix  them  at  equal  intervals  between  the  prin- 
cipal hours  indicated  above. 

Besides  these  observations  at  regular  hours,  additional  obser- 
vations ought  to  be  made  during  remarkable  storms,  as  has  been 
remarked  above. 

It  is  very  important  that  the  observations  should  be  made  at 
the  exact  hour,  fixed  by  a  well  regulated  watch.  All  the  instru- 
ments should  be  read  rapidly,  so  that  the  observations  may  be  as 
simultaneous  as  possible. 

The  order  in  which  they  are  to  be  observed  will  be  as  follows: — 

A.  few  minutes  before  the  hour,  observe  the  thermometer  before 
opening  the  window;  then  wet  the  psychrometer.  While  it  is 
taking  the  temperature  of  evaporation,  note  the  height  of  the 
barometer,  observe  the  wind,  the  course  of  the  clouds,  their 
quantity,  the  aspect  of  the  sky,  &c. ;  then  read  the  temperature 
of  the  psychrometer. 

The  observations  must  be  recorded  for  each  instrument  at  the 
moment  when  they  are  made,  without  trusting  anything  to  the 
memory.  A  strict  rule  should  be  laid  down  for  onc^s  self,  to  note 
exactly  the  indications  of  the  instruments,  without  subjecting 
them  mentally  to  any  corrections  or  any  reductions ;  these  should 
!'.  not  be  applied  until  all  the  elements  are  at  hand. 

If  the  observer  has  been  unavoidably  hindered  from  making 
the  observations  at  the  exact  honr,  he  will  note  in  the  column  of 
hours  the  number  of  minutes  of  the  delay.  If  he  is  obliged  to 
procure  a  substitute,  he  must  choose  one  accustomed  to  this  kind 
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of  observation ;  bat  before  'entering  his  records,  he  will  carefnlly 
examine  them.  To  distinguish  the  obserTations  made  bj  his 
sabstitQte,  he  will  enter  them  in  red  ink. 

As  it  is  of  the  greatest  importance  that  the  series  of  observa- 
tioas  should  not  be  interrupted,  and  that  there  should  be  no 
omissions,  each  observer  will  do  well  to  instruct  beforehand  one 
or  more  substitutes,  who  may  be  able  upon  occasion  to  take  his 
place.  If,  in  spite  of  these  precautions,  the  observation  has  ne- 
cessarily been  omitted,  its  place  will  be  left  blank  in  the  journal. 
In  this  case  the  observer  must  never  fill  up  these  blanks  with 
calculations,  according  to  his  judgment;  he  should  consider  the 
conscientious  observance  of  this  rule  indispensable  to  truth  and 
good  faith.  He  should  remember,  besides,  that  if  he  acts  dif- 
ferently, he  not  only  lessens  the  value  of  these  results,  but  brings 
into  doubt  and  disfavor  the  fidelity  of  his  other  observations,  and 
takes  from  them  what  constitutes  their  greatest  value  for  science 
nfidenee. 
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In  the  register  the  first  page  is  devoted  to  regular  observations; 
the  second  to  additional  observations,  to  periodical  or  extraor- 
dinary phenomena,  and  to  monthly  recapitulations.  The  head- 
ings of  the  columns  indicate  clearly  the  use  of  each. 

For  each  instrument  the  columns  follow  each  other  in  the  order 
in  which  the  observations  are  to  be  made,  and  one  column  is  re- 
served to  enter  the  observation  just  as  it  is  made^  and  before  any 
correction  or  reduction.  As  each  sheet  is  to  be  regarded  as  an 
independent  document,  it  should  carry  with  it  all  that  is  neces- 
sary to  correct  the  observations  therein  contained,  and  to  render 
them  authentic.  Thus,  the  date  of  the  year,  the  month,  the 
precise  locality,  the  latitude  and  longitude,  the  elevation  of  the 
instruments  from  the  ground  and  above  the  sea,  the  nature  and 
condition  of  the  instruments  which  have  been  employed,  and  the 
amount  of  their  corrections;  finally,  the  signature  of  the  observer 
should  be  repeated  on  every  leaf.  It  will  be  sufficient,  for  this, 
to  fill  the  blank  spaces  left  after  the  different  printed  titles  in  the 
blank  forms.  The  observer  should  the  less  neglect  this  important 
duty,  as  it  is  an  affair  of  only  a  few  strokes  of  the  pen  each 
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month,  without  which  his  labor  would  ran  the  hazard  of  losing 
its  ?alue. 

Barometer. — The  degree  of  the  attached  thermometer  and  the 
observed  height  of  the  barometer  will  be  inscribed  in  the  first 
two  columns.  This  height  will  be  reduced  to  freezing-point,  or 
32°  Fahrenheit,  or  zero  Centigrade,  by  means  of  tables,  and  the 
whole  correction  of  the  instrument  will  be  applied  to  it.  It  will 
then  be  inscribed  in  the  third  column,  entitled  corrected  height  at 
freezing-point.  These  corrected  heights,  and  never  any  others, 
must  be  employed  to  form  the  mean,  which  will  be  inscribed  ia 
the  fourth  column. 

Thermometer, — In  the  thermometrical  observations  the  quan- 
tities above  zero  will  be  always  written  withont  a  sign;  the 
quantities  below  zero  will  bo  all  individually  marked  with  the 
sign  minus  ( — ),  whether  they  follow  each  other  or  are  isolated. 
In  the  first  column,  entitled  daily  mean,  will  be  inscribed  the 
mean  of  tho  three  observations  of  the  day,  i.  e.,  their  sum 
divided  by  3. 

Psychrometer. — In  the  first  two  columns  will  be  entered  tho 
indications  of  the  dry  and  wet  thermometer,  after  having  applied 
to  each  of  them  the  correction  of  the  instruments,  if  there  be 
any.  By  means  of  the  psychrometrical  tables  will  be  found  the 
force  of  the  vapor  and  the  degree  of  relative  moisture,  each  of 
which  has  its  column. 

We  have  indicated  above  the  manner  of  noting  the  direction 
of  the  winds. 

As  to  the  force  of  the  surface  wind,  which  alone  can  be  esti- 
mated with  some  degree  of  precision,  it  will  be  expressed  by 
adding  to  the  letter  which  designates  the  direction,  tile  figure 
indicating  its  force:  e.  ^.,N,  without  a  figure,  signifies  a  slight 
air,  hardly  perceptible,  coming  from  the  north;  N„  a  slight 
breeze;  Ng,  a  strong  wind,  &c.  The  other  two  columns  will 
have  only  letters,  or  a  dash  ( — )  if  the  observation  has  not  been 
possible. 

The  quantity  of  clouds,  or  the  cloudiness  estimated  from  zero, 
or  a  perfectly  clear  sky,  to  10,  sky  entirely  overcast,  has  a  sepa- 
i'"'  rate  column. 

It  is  the  same  with  rain  and  melted  snow^  which  will  be  sepa- 
rately entered.    A  third  column  is  reserved  for  the  total  quantity 
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of  both.  The  thickness  of  the  layer  of  &llen  snow  may  be  in- 
dicated in  inches  and  tenths. 

As  to  the  broad  colnmn  for  Casual  Phenomena,  although  it 
is  desirable,  considering  the  small  space  the  form  of  the  table 
allows,  to  employ  abbreviations  to  express  the  state  of  the  sky 
and  the  different  meteorological  phenomena;  nevertheless,  we 
mast  limit  ourselves  to  a  small  number,  chosen  from  among  the 
expressions  which  most  frequently  occur,  such  as  those  found  at 
the  bottom  of  the  blank  forms.  If  abbreviations  are  too  much 
multiplied,  we  lose  in  clearness  and  certainty  what  we  gain  in 
conciseness.  A  meteorological  journal  should  not  resemble  a 
page  of  algebra,  where  a  badly  formed  letter  or  a  misplaced  sign 
renders  the  expression  unintelligible. 

For  the  additional  observations  the  same  rule  should  be  fol- 
lowed. 

In  the  space  mentioned  above,  periodical  and  extraordinary 
phenomena  will  be  inscribed,  with  their  dates  and  the  hour  of 
their  appearance. 

Every  change  of  position,  or  in  the  condition  of  the  instru- 
nents,  should  be  carefully  entered,  with  the  precise  date  at 
which  it  took  place.  If  there  has  been  none,  instruments  all  in 
order  will  be  entered.  By  the  side  of  the  indication  of  the  cor- 
rection of  the  instruments  will  be  placed,  correction  applied  or 
correction  not  applied^  according  as  the  observations  ccntained 
in  the  sheet  shall  have  been  corrected  or  not.  The  finished 
sheet  will  be  signed  by  the  observer. 

The  reductions^  the  corrections^  and  the  calculations  of  means, 
must  be  made  day  by  day  and  at  the  end  of  each  month  with  the 
greatest  punctuality.  The  necessary  tables  will  be  placed  at 
hand  by  the  side  of  the  journal,  and  each  observation  reduced, 
and  the  correction,  if  any,  applied  immediately. 

This  is  not  only  the  least  troublesome  method,  but  the  only 
one  which  permits  the  observer  to  control  the  observations  and 
the  reductions,  and  to  discover  the  accidental  errors  of  the  pen 
and  of  the  reading  in  the  record. 

The  observer  cannot  be  too  thoroughly  convinced  that  a  me- 
teorological journal  which  contains  only  rough  observations,  is 
only  half  made;  in  this  condition  it  is  wholly  unfit  to  serve  any 
scientific  purpose.  The  observations  cannot  be  compared  rigor- 
ously with  each  other,  nor  with  those  of  other  stations.     The 
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only  means  for  the  observer  to  give  its  true  value  to  his  labor,  is 
to  make  the  corrections,  the  reductions,  and  the  calculations  of 
the  Dfieans  himself.  It  is  for  want  of  having  thus  been  elaborated 
that  voluminous  collections  of  observations,  the  fruits  of  long 
years  of  toil,  remain  useless  and  forgotten  in  the  dust  of  libra- 
ries, because  the  meteorologist  finds  it  impossible  to  make  use  of 
them  without  first  undertaking  those  calculations,  the  amount  of 
which  absolutely  transcends  the  powers  of  an  individual,  and 
would  discourage  the  most  ardent  zeal,  while  they  would  have 
cost  the  observer  only  an  instant  each  day,  if  he  had  made  them 
at  the  time  of  the  observations. 

The  calculations  desirable  are  as  follows : — 

1.  Each  barometrical  observation  must  be  Feduced  immediately 
to  the  temperature  of  zero  Centigrade,  or  32^  Fahrenheit,  by 
means  of  the  tables,  and  the  total  correction  of  the  barometer,  if 
there  is  any,  will  be  applied. 

2.  The  diurnal  means  of  the  several  instruments,  resulting  from 
the  sum  of  the  three  observations  made  at  these  different  hoars, 
divided  by  three,  must  be  entered  each  day  in  the  respective 
columns,  after  the  observation  of  9  p.  m.  It  is  needless  to  say 
that  these  means  should  be  drawn  solely  from  observations  re- 
duced and  corrected. 

3.  The  monthly  means  for  each  hour  separately — that  is,  the 
monthly  mean  of  the  observations  of  7  a.  m.,  and  that  of  2  p.  m., 
and  of  the  observations  of  9  p.  m. 

4.  The  monthly  means  drawn  from  the  means  of  each  day;  the 
monthly  extremes  of  the  instruments;  the  monthly  amount  of  the 
rain,  hail,  or  snow;  the  mean  cloudiness  of  the  sky  ;  the  prevail- 
ing wind,  &c. 

5.  The  annual  means  and  amounts,  and  the  respective  extremes 
for  the  civil  year. 

It  will  be  interesting  to  calculate,  also,  if  the  observer  is  so 
disposed,  the  mean  of  the  seasons  of  the  meteorological  year, 
which  begins  December  1,  to  November  30,  of  the  following 
civil  year. 

The  meteorological  seasons  are,  then  : — 

Winter — December,  January,  February. 

Spring — March,  April,  May. 

Summer — June,  July,  August. 

Autumn — September,  October,  November. 
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In  calcolating  all  these  different  results,  we  should  take,  in 
order  to  be  very  exact,  the  means  of  the  sums  of  all  the  observa- 
tions daring  the  period  of  time  in  question,  bj  reason  of  the 
inequality  of  the  length  of  the  months. 

The  suras  which  form  the  basis  of  all  these  means  should  be 
inscribed  in  the  tables  in  the  place  reserved  for  them. 

The  preceding  calculations,  after  a  little  practice,  will  not  ap- 
pear difficult,  and  may  be  quickly  performed ;  but  it  can  hardly 
be  too  often  urged  upon  the  observer  to  make  them  without 
delay ;  otherwise,  this  task,  which  is  slight  if  accomplished  daily, 
would  become  very  heavy,  if  left  to  accumulate  for  several 
months.  It  is  only  by  making  the  correction  himself  that  the 
observer  can  institute  his  own  comparisons,  and  really  study  the 
eonrse  of  the  meteorological  phenomena.  His  interest  will  in- 
crease still  more  with  the  feeling  that  he  is  cooperating  in  a 
great  work,  which  concerns  at  once  his  whole  country  and  the 
science  of  the  world,  and  the  success  of  which  depends  upon  the 
accuracy,  fidelity,  and  devotion  of  all  who  take  part  in  it. 

A  copy  of  the  observations  of  each  month  must  be  forwarded 
doring  the  first  week  of  the  following  month.  It  should  be 
carefully  collated  by  two  persons,  one  of  whom  reads  the  figures 
aloud.  Each  observer  will  receive  for  this  purpose  a  double 
series  of  blank  forms,  one  of  which  will  be  retained  by  him. 

Many  of  the  phenomena  connected  with  the  state  of  the  at- 
mosphere are  of  great  interest  for  comparative  climatology, 
especially  in  a  practical  point  of  view.  The  periodical  pheno- 
mena of  vegetation  and  of  the  animal  kingdom,  such  as  the 
epoch  of  the  appearance  and  the  fall  of  the  leaves,  of  the  iower- 
iDg  and  ripening  of  the  more  generally  cultivated  fruits;  the 
seed  time  and  harvest  of  plants:  the  coming  and  going  of  mi- 
gratory birds;  the  first  cry  of  the  frogs,  the  appearance  of  the 
first  insects,  Ac. ;  the  moment  of  the  closing  of  rivers,  lakes, 
and  Cftnals  by  ice,  and  of  their  opening;  the  temperature  of 
springs  at  different  periods  of  the  year;  the  temperature  in  the 
son  compared  to  that  observed  in  the  shade ;  that  of  the  surface, 
and  that  below  the  surface  of  the  ground.  All  observations  of 
this  kind  are  valuable. 

Tlie  observer  will  find  it  very  instructive  to  project  curves 
vUeb  indicate  the  diurnal,  monthly,  or  annual  variations  of  tem« 
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permtnresv  of  atmospheric  pressore,  of  moistore,  Arc,  ms  well  is 
thermometricm],  barometrical  compasses,  or  circles,  &c. 

These  graphic  representatioDS  are  of  the  greatest  otflitj  for 
the  comparisons,  speaking  to  the  eje  more  clearlj  than  simpla 
figures. 

Besides  the  abore  directions  for  keeping  an  ordinary  Meteor- 
ological Joamal,  more  special  instmctions  for  the  stndr  of  pecn- 
liar  meteorological  phenomena  are  prepared  bj  the  SmithsoninB 
Institution ;  as  on 

Thonder-storms,  Tornadoes^  and  Water-epoots,  Anrora  Bore- 
alis.  Parhelia,  Parasalenes,  Haloes,  Rainbows,  Temperatore  of 
the  soil.  Periodical  phenomena  of  the  regetable  and  animal 
kingdoms.  Graphic  representations  of  meteorological  phenomena, 
&c.  If  anj  obserrer  shoald  feel  inclined  to  demote  himself  to 
the  stndT  of  anj  one  of  these  phjsical  problems,  he  maj  receire, 
on  application,  the  special  instmctions  relating  to  the  point 
vhich  he  wi^ies  to  inrestigate.  [These  instmctions  nov  fonn  a 
part  of  this  pamphlet.] 

rriie  •liwcti«His  iriv«?n  in  tiie  i»nHv»l:««!'  artirlo  air  iwi»t  iDCen«1e«l 
to  su|»er»Ntr  th*»e!tr  prinje^i  i>n  iho  sIkvc  k^  UiAnk  f*Hmis  isLsncd 
Kiintlv  bv  the  StuitLa^kRiaii  InstirmKHi  A:ut  tLo  Dctiansiefic  of 
AOTcuhnre,  b«5  ri»  imn(urt  auUi:K»(tAl  'ttscructi^ic,  i^artinilariv  to 
th«^«e  \kho  arv  fumt5^«>l  wt:h  a  rull  sec  %)f  ioticmiDeiits  and 
tiesim  to  attain  as  moch  prvcision  &:»  (KHSBiible.] 
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(d)  Integers  omitted  when  the  same  as  ia  the  entry  next 

preceding  in  the  order  of  time. 

(e)  Integers  omitted  except  where  they  are  different  from 
.  the  usual  ones  at  the  place  of  observation. 

(f)  Integers  inserted  occasionally  and  apparently  without 

any  system  whatever. 

(g)  A  constant  suppressed,  and  the  excess  or  deficiency 

recorded,  as  -f  or — . 
The  proper  mode  is  that  indicated  by  (a). 

4.  Diversity  in  the  mode  of  recordiny  the  Thermometer^  when 
it  is  below  zero,  as  follows  : — 

(a)  Indicated  by  the  sign  minus  —  placed  before  it,  thus 

— 16^.     (This  is  the  proper  mode,) 

(b)  Indicated  by  the  same  sign  placed  after  %  thus  16^ — . 

(c)  Indicated  by  writing  it  under  a  zero — thus  — • 

(d)  Indicated  by  writing  it  after  a  zero,  with  a  comma 

.  between,  thus  0,16°. 

(e)  Indicated  by  the  word  *  below,'  or  the  abbreviation  b 

written  before  or  after  it — thus  16°  below,  16°  b, 
b  16°,  or  below  16°. 
The  first  (a)  is  the  proper  mode. 

5.  Departure  from  the  printed  instructions  in  recordiny  the 
deyree  of  cloudiness,  some  observers  reversing  the  figures  and 
using  10  to  denote  a  clear  sky  and  0,  one  entirely  overcast ; 
and  others  omitting  the  record  altogether  in  the  columns  of 
cloudiness  when  the  sky  is  clear,  and  in  place  of  it  sometimes 
inserting  the  word  **  clear^^  in  the  columns  of  '*  Remarks,"  or 
elsewhere.  Both  lead  to  error,  and  should  be  avoided — the  zero 
should  always  be  inserted  "in  the  narrow  column,"  as  directed, 
when  the  sky  is  clear. 

6.  Diversity  in  the  use  of  the  character  zero  (0)  in  recordiny 
the  motion  of  the  clouds,  as  follows : — 

(a)  Used  to  signify  a  calm,  or  that  there  is  no  perceptible 

motion.     (This  is  the  correct  use.) 

(b)  Used  to  signify  that  the  sky  is  clear,  instead  of  insert- 

ing it  in  the  proper  column. 

(c)  Used  to  signify  that  no  observation  was  taken. 
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(d)  Used  to  signify  that  the  direction  in  which  the  upper 
current  was  moving  could  not  be  determined  on 
account  of  the  skj  being  either  perfectly  clear  or 
entirely  OYercast. 
The  first  (a)  is  the  correct  use. 

7.  Want  of  full  and  proper  records  of  the  direction  of  the 
wind^  some  observers  recording  the  direction  only  after  each 
change,  and  then  omitting  it  so  long  as  it  continues  the  same, 
merely  inserting  a  figure  to  denote  the  force.  It  is  better  to 
make  the  record  in  full.  Other  observers  record  the  direction 
towards  which  the  wind  or  clouds  are  moving  instead  of  indicating 
that /ram  which  they  come.  A  vfiSDfrom  the  North,  or  clouds 
moving  from  the  North,  are  to  be  denoted  by  N,  and  from  the 
South  by  S,  &c. 

8.  Different  kinds  of  thermometers  or  different  exposures  used 
for  the  dry  and  wet-bulb  thermometers^  so  that  the  observations 
are  not  comparable  readily,  if  at  all. 

9.  Diversity  in  the  use  of  the  dash  and  the  sign  (")  as  follows : — 

(a)  To  signify  that  the  entry  next  above  is  to  be  repeated. 

(b)  To  signify  that  the  entry  next  to  the  left  is  to  be  re- 

peated. 

(c)  To  signify  that  the  entry  next  preceding  in  the  order 

of  time  is  to  be  repeated. 

(d)  To  signify  nothing  at  all,  but  merely  to  fill  a  blank. 
The  use  of  these  characters  has  caused  much  trouble  in  the 

reduction,  and  the  true  remedy  would  be  to  avoid  them  altogether, 
bj  making  each  record  complete  in  itself. 

10.  lUegihiHty  of  the  records^  either  from  defective  chirography 
ox  from  being  entered  in  pencil  marks  and  partially  erased. 


CIRCULAR   RELATIVE 


TO 


EARTHQUAKES. 


The  Smithsonian  Institution  is  desirous  of  collecting  in* 
formation  in  reference  to  all  phenomena  having  a  bearing  on 
the  physical  geography  of  this  continent ;  and,  in  behalf  of  the 
Board  of  Regents,  it  is  respectfully  requested  that  you  will 
furnish  us  with  any  information  which  you  may  possess,  or  be 
able  to  obtain,  in  regard  to  the  earthquake  which  lately  occurred 
in  your  neighborhood. 

It  will  be  interesting  to  determine  the  geographical  limits  of 
the  disturbance,  and  to  ascertain  whether  it  was  confined  to  any 
particular  geological  formation.  If  the  direction  of  the  shock 
was  observed  at  a  few  places,  the  centre  of  commotion  could  be 
determined;  and  if  the  time  were  accurately  known  at  different 
points,  the  velocity  of  the  earth-wave  could  be  calculated. 
Hence,  an  answer  is  requested  to  the  following  questions,  viz: — 

1.  Was  the  agitation  felt  by  yourself,  or  by  any  other  person 
in  your  vicinity? 

2.  What  was  the  approximate  time  of  the  occurrence  ? 

3.  W^hat  was  the  number,  and  duration,  of  the  shocks  ? 

4.  What  was  the  direction  of  the  motion  ? 

5.  What  was  the  character  of  the  disturbance  ?  was  it  verti- 
cal, horizontal,  or  oblique?  was  it  an  actual  oscillation?  an 
upheaval  and  depression,  or  a  mere  tremor  ? 

6.  Was  there  any  noise  heard  ?  and  if  so,  what  was  its  cha- 
racter ? 

Y.  Was  the  place  of  observation  on  soft  <rround,  or  on  a  hard 
foundation  near  tlie  underlaying  rocks  of  the  district  ? 

(4G) 
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8.  Were  any  facts  observed  having  apparently  an  immediate 
or  remote  bearing  on  this  phenomenon  ? 

9.  What  was  the  intensity  of  the  force  in  reference  to  pro- 
ducing motion  in  bodies  and  cracks  in  walls  ? 

NoTB. — ^Please  reply  to  the  first  question,  if  to  no  other — for 
an  answer  to  it  is  necessary,  in  order  to  determine  the  limits  of 
the  commotion. 

The  direction  of  the  impulse  may  have  been  ascertained  by 
observing  the  direction  in  which  molasses,  or  any  viscid  liquid, 
was  thrown  up  against  the  side  of  a  bowl.  The  remains  of  the 
liquid  on  the  side  of  a  vessel  would  indicate  the  direction  some 
time  after  the  shock  occurred. 


INSTRUCTMS  FOR  OBSERVATIONS 


OFTBB 


AURORA.* 


GENERAL  REMARKS. 


Though  the  aurora  boreal  is  has  received  atteDtfon  doring  a 
considerable  portion  of  the  laf»t  two  centuries,  definite  informa- 
tion is  still  wanting  on  several  points  which  may  serve  as  the 
basis  of  a  sound  induction  ^  to  its  cause.  These  relate  par- 
ticularly to  the  actnal  freq^-ency  of  the  appearance  of  the 
meteor;  its  comparative  frequency  in  the  different  months  of  the 
year  and  different  hours  of  the  day ;  the  connection  of  the  ap- 
pearance of  the  meteor  with  other  atmospherical  phenomena; 
the  elevation  and  extent  of  visibility  of  the  arch;  and  whether 
the  same  or  different  phases  are  presented  to  individuals  at 
different  stations  at  the  same  moment  of  time;  finally,  the  pre- 
cise influence  of  the  arches,  streams,  &c.,  on  the  magnetic  con- 
dition of  the  earth ;  and  whether  any  unusual  electrical  effects 
can  be  observed  during  the  appearance  of  the  meteor. 

Auroral  phenomena  may  be  divided  into  the  following  classes : — 

1.  A  faint  light  in  the  north,  without  definite  form  or  bound- 
ary. 

2.  A  diffused  light,  defined  by  an  arch  below. 

3.  Floating  patches  of  luminous  haze — sometimes  striated. 

4.  One  or  more  arches,  resembling  the  rainbow,  of  uniform 
white  color,  retaining  the  same  apparent  position  for  a  consider- 
able time,  and  varying  in  luminosity. 

*  These  instructions  are  principally  adopted  from  those  ased  in  the 
Observatory  at  Toronto,  Canada. 

(48) 
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5.  A  dark  segment,  appearing  under  the  arch. 

6.  Beams,  rays,  streamers,  waves,  transverse  and  serpentine 
bands,  interrupted  or  checkered  arches,  frequently  tinged  with 
color,  and  showing  rapid  changes  in  form,  place,  and  color. 

7.  Auroral  corona,  or  a  union  of  beams  south  of  the  zenith. 

d.  Dark  clouds  accompanying  the  diffuse  light. 

■ 

9.  Sudden  appearance  of  haze  over  the  whole  face  of  the  sky. 

The  following  may  serve  as  a  scale  of  brightness: — 
1.  Faint.     2.  Moderate.     3.  Bright.     4.  Very  bright. 


GENERAL  DIRE0TI0N8. 

1.  Make  a  regular  practice  of  looking  for  auroras  every  clear 
evening,  from  8  to  10  o'clock,  or  later.  Record  the  result, 
wbether  there  be  an  aurora  or  not. 

2.  Note  the  time  of  observation,  and  compare  the  watch  used 
with  a  good  clock,  as  soon  after  as  is  convenient. 

3.  Make  a  return  of  the  latitude  and  longitude  of  the  station. 

4.  Note  the  class  to  which  the  auroral  phenomenon  belongs. 

5.  If  it  be  an  arch,  note  the  time  when  the  convex  side  reaches 
any  remarkable  stars,  when  it  passes  the  zenith,  disappears,  &c. 

6.  If  the  arch  be  stationary  for  a  time,  mark  its  position 
among  the  stars  on  the  accompanying  map,  so  that  its  altitude 
may  be  determined. 

7.  If  it  be  a  streamer  or  beam,  mark  its  position  on  the  map, 
and  the  time  of  its  beginning  and  ending. 

8.  If  motion  be  observed  in  the  beams,  note  the  direction, 
whether  vertically  or  horizontally,  to  the  east  or  west. 

9.  Note  the  time  of  the  formation  of  a  corona,  and  its  posi- 
tion among  the  stars. 

10.  Note  the  time  of  the  appearance  of  any  black  clouds  in 
the  north  near  the  aurora ;  also,  if  the  sky  be  suddenly  overcast 
with  a  mist  at  any  time  during  the  auroral  display. 

11.  Give  the  direction  and  force  of  the  wind  at  the  time. 

12.  Note  if  any  electrical  effects  are  observed. 

13.  Note  the  effect  upon  a  delicately  suspended  magnetio 
needle. 
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USE  OF  TDE  MAP.* 


1.  To  define  the  place  and  the  extent  of  the  aurora,  the 
observer  sliould  familiarize  himself  with  the  relative  position  of 
the  stars  in  the  northern  skv,  bj  frequent  inspection  of  the  ac 
companying  map,  or  a  celestial  globe. 

2.  Let  the  observer  place  the  map  before  him,  with  the  con* 
stcllations  in  the  positions  in  which  they  actually  appear  at  the 
time  of  the  observation.  This  may  be  done  by  holding  op  a 
plumb-line  between  the  eye  and  the  pole  star,  noticing  the  stars 
which  it  cuts;  then  a  light  pencil  drawn  through  these  stars  and 
the  pole  on  the  map  will  be  the  centre  of  the  heavens,  or  place 
of  the  meridian  at  the  moment. 

3.  Mark  carefully  the  place  among  the  stars  of  the  arch  of  the 
aurora,  and  show  its  width  by  parallel  curved  lines.  Make  a 
note  of  the  time. 

4.  Draw  a  light  curved  lino,  following,  as  nearly  as  can  be 
judged,  the  outline  of  the  arch  down  to  the  horizon,  on  each 
side. 

5.  If  the  arch  changes  its  position,  mark  its  new  places  at 
intervals,  noting  the  time  of  each  observation. 

6.  Letter  each  position  A,  B,  C,  &c.,  and  note  the  time  and 
other  (particulars  on  the  back  or  margin  of  the  map,  or  in  the 
register. 

7.  Beams  or  coruscations,  or  streamers  of  white  or  colored 
light,  may  he  marked  by  lines  at  right  angles  to  tiio  above,  with 
arrow  heads  pointing  towards  the  ])lace  among  the  stars  to 
which  they  tend,  or  where  they  would  meet,  if  prolonged. 

8.  To  aid  in  the  estimation  of  angular  distances  the  spacea 
between  certain  conspicuous  stars  have  been  marked  on  the  map 
which  will  furnish  a  scale  to  assist  the  eye,  when  actual  measuf^ 
ment  may  be  impracticable.  ^ 

9.  The  course  of  brilliant  meteors,  when  they  fall  wUhin  ^^ 

portion  of  the  heavens  included  on  the  map,  may  bo  marked  \^  ^^ 

line,  the  length  of  which  will  show  the  path  of  the  \u^v<iOT  ^    ^  * 

course  shcnld  be  indicated  by  an  arrow,  and  the  lin^vi  twot^  \^* 

Ths  jaaiH  whwi  Mad.  togatker  with  any  written    ^Wtx^y.^^" 

^ ^^t\^ 
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may  be  retorned  to  the  Smithsonian  Institution,  indorsed  Me- 
teorology. 


BfAONBTIO  APPARATUS. 

Few  observers  will  probably  be  famished  with  a  regular  set  of 
magnetical  instruments.     A  temporary  apparatus  may,  however, 
be  fitted  up  at  comparatively  little  expense  and  trouble.     For 
this  purpose  a  steel  plate,  such  as  was  used  a  few  years  since  for 
ladies'  busks,  may  be  magnetized,  and  suspended  edgewise  in 
the  vertical  plane,  by  a  few  fibres  of  untwisted  silk,  in  a  box  to 
prevent  agitation  by  the  air,  furnished  with  a  glass  window  on 
one  side,  through  which  observations  may  be  made.     To  render 
the  motions  perceptible,  a  small  mirror  should  be  cemented  on 
the  side  of  the  magnet  opposite  the  window.     In  front  of  this 
mirror,  and  at  the  distance  of  ten  or  fifteen  feet,  an  ordinary  spy- 
glass is  fastened  to  a  block,  and  under  the  glass,  to  the  same 
block,  a  graduated  scale,  with  arbitrary  divisions  marked  upon 
it,  is  attached.     The  arrangement  is  such  that  the  divisions  of 
the  scale  may  be  seen  through  the  telescope,  reflected  from  the 
mirror,  and  consequently  the  slightest  motion  of  the  needle,  and 
of  the  mirror  cemented  to  it,  gives  a  highly  magnified  apparent 
motion  to  the  scale.     The  mirror  may  be  formed  of  a  fiat  piece 
of  steel,  highly  polished  by  means  of  calcined  magnesia ;  or,  in 
default  of  a  mirror  of  this  kind,  a  piece  of  plate  looking-glass 
may  be  employed,  provided  one  can  be  procured  sufficiently  true. 
The  suspension  threads  should  be  three  or  four  feet  long.     The 
instrument  should  not  be  placed  very  near  large  masses  of  iron, 
and  care  shonld  be  taken  not  to  change  the  position  of  any 
articles  of  iron  which  are  within  the  distance  of  fifteen  or  twenty 
feet,  otherwise  a  change  in  the  position  of  the  needle  will  be 
produced.     For  a  similar  reason  the  box  should  be  constructed 
without  iron  nails.     The  above  described  instrumenVwill  indi- 
eate  changes  in  the  direction  of  the  magnetic  meridian.     A 
similar  instrument,  defiected  at  right  angles  to  the  magnetic 
meridian  by  the  torsion  of  two  suspended  threads,  will  furnish 
An  apparatus  for  indicating  changes  of  horizontal   magnetic 

\'  force. 
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moderate  degree  of  intensity,  would  denote  an  anrora  of  the 
third  class. 

"  Class  IV.  In  this  class  we  place  the  most  ordinary  forma 
of  the  aurora,  as  a  mere  northern  twilight,  or  a  few  streamers, 
with  none  of  the  characteristics  that  mark  the  grander  exhibi- 
tions of  the  phenomenon." 

The  same  author  remarks : — 

"On  the  evening  of  the  2tth  of  August,  1827,  after  a  long 
absence  of  any  striking  exhibition  of  the  aurora  borealls,  there 
commenced  a  series  of  these  meteors,  which  increased  in  fre- 
quency and  magniGcence  for  the  ten  following  years,  arrived  at  a 
maximum  during  the  years  1835, 1836,  and  1837,  and,  after  that 
period,  regularly  declined  in  number  and  intensity  until  Novem- 
ber, 1848,  when  the  series  appeared  to  come  to  a  close.  The 
recurrence,  however,  of  three  very  remarkable  exhibitions  of  the 
meteor  in  September,  1851,  and  of  another  of  the  first  class  as 
late  as  February  19th,  1852,  indicates  that  the  close  was  not  so 
abrupt  as  was  at  first  supposed;  but  still  there  was  a  very  marked 
decline  in  the  number  of  great  auroras  after  1848,  and  there  has 
been  scarcely  one  of  the  higher  class  since  1853. 

"A  review  of  the  history  of  Ihe  foregoing  series  of  auroras 
appears  to  warrant  the  conclusion  that  it  constituted  a  definite 
period,  which  I  have  ventured  to  call  the  "Secular  Period^" 
having  a  duration  of  little  more  than  twenty  years ;  increasing 
in  intensity  pretty  regularly  for  the  first  ten  years,  arriving  at 
its  maximum  about  the  middle  of  this  period,  and  as  regularly 
declining  during  the  latter  half  of  the  same  period." 

If  this  view  be  correct,  it  would  appear  that  but  few  brilliant 
Splays  of  the  aurora  may  be  expected  for  a  number  of  years  to 
come. 
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with  the  glass  tube,  indicates  the  temperature  of  the  roercarj  in 
the  barometer  tube,  Dot  that  of  the  external  air.  This  central 
position  of  the  thermometer  is  selected  that  the  mean  tempera- 
ture of  the  whole  column  may  be  obtained;  a  matter  of  import- 
ance, as  the  temperature  of  the  barometric  column  must  be  taken 
into  account  in  every  scientific  application  of  its  observed  height. 
The  cistern  (Fig.  2)  is  made  up  of  a  glass  cylinder  F,  which 
allows  th^  surface  of  the  mercury  q  to  be  seen,  and  a  top  plate  G, 
through  the  neck  of  which  the  barometer- tube  t  passes,  and  to 
which  it  is  fastened  by  a  piece  of  kid  leather,  making  a  strong 
but  flexible  joint.  To  this  plate,  also,  is  attached  a  small  ivory 
point  A,  the  extremity  of  which  marks  the  commencement  or 
zero  of  the  scale  above.  The  lower  part,  containing  the  mer- 
cury, in  which  the  end  of  the  barometer-tube  t  is  plunged,  is 
formed  of  two  parts  %  j\  held  together  by  four  screws  and  two 
divided  rings  /  m,  in  the  manner  shown  in  the  Figures  2,  3,  and 

4.  To  the  lower  piece  j  is 
fastened  the  flexible  bag  J^, 
made  of  kid  leather,  furnished 
in  the  middle  with  a  socket  k, 
which  rests  on  the  end  of  the  ad- 
justing-screw 0.  These  parts, 
with  the  glass  cylinder  F,  are 
clamped  to  the  flange  B  by 
means  of  four  long  screws  P 
and  the  ring  R ;  on  the  ring  R 
screws  tlie  cap  S^  which  covers 
the  lower  parts  of  the  cistern, 
and  supports  at  the  end  the 
adjusting-screw  0.  G,  i,  j\ 
and  k,  arc  of  boxwood ;  the 
other  parts  of  b»-ass  or  German  silver.  The  screw  0  serves  to 
adjust  the  mercury  to  the  ivory  }>oint,  and  also,  by  raising  the 
bag,  so  as  to  completely  fill  the  cistern  and  tube  with  mercury, 
to  put  the  instrument  in  condition  for  transportation. 

In  Fortiii's  barometer,  and  also  Dclcro's  modification  of  it,  a 
cement  is  used  to  secure  the  mercury  ajraiiist  leakage  at  the 
joints.  Tills,  sooner  or  later,  is  sure  to  give  way  ;  and  tested 
under  tlie  extremes  of  the  thernionietrieal  and  hygronietrical 
range  of  this  climate  especially,  has  made  tliis  defect  more  evi- 
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dent.  This  was  removed  by  the  Gabstitiition  or  iron  in  the  place 
of  wood ;  bnt  it  was  soon  fonnd  impracticable,  in  tliis  form  of  cis- 
tern, to  prevent  damage  from  nist.  These  objections  led  to  the 
present  plan  of  coustraction,  which  efTectually  Eecures  the  joints 
without  the  nse  of  any  cement.  Tlie  surfaces  coticcrncd  are  bH 
made  of  a  time  fignre,  and  simply  clamped  togetlier  by  the 
screws,  a  very  thin  leather  washer  being  interposed  at  the  joints. 
This  wonid  not  be  permanent,  however,  bnt  for  the  especial  care 
taken  in  preparing  the  boxwood.  The  boxwood  rings  are  all 
made  from  the  centres  of  the  wood,  and  concentric  with  its 
growth.  They  are  worked  thin  and  then  toughened,  as  well  as 
made  imperrioQS  to  m^istare,  by  complete  saturation  with  shel- 
Ibc.  Thia  is  effected  by  immersing  tbem  in  a  suitable  solution 
in  TKcno.  The  air  being  withdrawn  from  the  pores  of  the  wood, 
i§  replaced  by  the  lac.  This,  however,  with  the  after-drying  or 
baking,  requires  care ;  but  when  properly  done,  the  wood  is  ren* 
dered  all  bnt  on  changeable. 

Another  peculiarity  consists  in  making  the  scale  adjustable  to 
correct  for  capillarity,  so  that  the  barometer  may  read  exactly 
with  the  adapted  standard,  without  the  application 
of  any  correction ;  and  this,  too,  without  destroy- 
ing the  character  of  the  barometer  as  an  original 
ftnd  standard  instrument.  Near  the  SO  inches 
line,  Figure  6,  is  a  line  v,  on  the  main  tube  ;  tliis 
last  line  is  distant  exactly  thirty  inches  from  the 
tip  of  the  ivory  point ;  therefore,  when  these  lines 
coincide,  or  make  one  line,  the  scale  is  in  true 
measurement  position ;  or  the  30  mark  ia  exactly 
thirty  inches  from  the  tip  of  the  ivory  point  in 
the  cistern.  In  this  position,  the  amonnt  of  cor- 
rection  dae  to  capillarity  being  ascertained,  the 
BCftle  ia  then  moved  that  quantity  and  clamped 
firm.  The  barometer  will  now  give  the  readings 
corrected  for  capillarity,  and  thus  avoid  at  once  the  labor  of  ap- 
plying a  correction,  and  the  risk  of  error  from  an  accidental 
neglect  of  it 

It  mnst  be  borne  in  mind  that  this  correction  applies  only  to 
the  particular  tube,  and  while  preserved  in  good  condition. 

If  this  tnbe  is  injnred  and  again  used,  or  another  tube  pnt  in 
its  place,  the  scale  should  theu  be  moved  until  llie  lines  coincide. 
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the  amonnt  of  correction  for  the  repaired  or  the  new  tube  being 
estimated  until  a  good  comparison  can  be  made  directly  or  inter- 
mediately with  the  Smithsonian  standard. 

The  connecting  the  parts  *  andy  by  rings  and  screws,  Figs.  2, 
3,  and  4,  rather  than  by  a  single  screw  cut  on  the  edge,  is  an 
improvement,  as  the  single  wood-screw  is  apt,  after  a  time,  to 
adhere  so  firmly  that  it  is  often  difficult,  and  sometimes  impossi- 
ble, with  safety  to  the  parts,  to  separate  it. 

It  is  not  advisable  to  disturb  the  cistern,  unless  it  becomes  dif- 
ficult, from  the  oxide  of  mercury  which  gradually  forms,  to  make 
the  adjustment  of  the  mercury  to  the  ivory  point,  as  there  is 
more  or  less  risk  in  doing  so.  Any  one  accustomed  to  such  me- 
chanical affairs,  with  due  attention  to  the  plan,  can,  however,  take' 
out  the  mercury  from  the  cistern,  refilter,  clear  the  parts  of  ad- 
hering oxide,  and  replace  them ;  the  instrument  all  the  time 
being  kept  vertical,  with  the  cistern  at  top,  as  the  mercury  must 
not  be  allowed  to  come  from  the  tube. 

To  insure  a  good  vacuum  by  the  complete  expulsion  of  all  air 
and  moisture,  the  boiling  of  the  mercury  in  the  tube  is  done  in 
vacuo ;  and  care  should  be  taken  to  preserve  it  in  good  condi- 
tion. 

To  put  up  the  barometer  for  observation,  suspend  the  baro- 
meter by  the  ring  A  in  a  good  light,  near  to  and  at  the  left  side 
of  a  window,  and,  when  practicable,  in  a  room  not  liable  to  sud- 
den variations  of  temperature.  Record  the  temperature,  and 
thon,  by  the  screw  0,  lower  the  mercury  in  the  cistern  until  the 
surAice  is  in  the  same  plane  with  the  extremity  of  the  ivory  point. 
As  this  extremity  of  the  point  is  the  zero  of  tlie  scale,  it  is  ne- 
ces>ary,  at  each  observation,  to  perfect  tliis  adjustment.  It  is 
perfect  when  the  mercury  just  makes  visible  contact.  If  the  sur- 
face is  lowered  a  little,  it  is  below  the  point;  and  if  raised  a 
small  amount,  a  distinct  depression  is  seen  around  tlie  point. 
This  depression  is  reduced  to  the  least  visible  degree.  A  few 
trials  will  show  that  this  adjustment  can  always  he  made  to" a 
thousandth  of  an  inch. 

The  adjustment  eftectcd,  bring  the  lower  cd<rc  of  the  vernier 
C,  Fig.  5,  by  means  of  the  milled  head  D,  into  tlie  same  plane 
with  the  convex  suniniit  of  the  mercury  in  the  tube.  Looking 
through  the  opening,  with  the  eye  on  a  level  with  the  top  of  the 
mercury  in  the  tuiie,  when  the  vernier  tube  is  too  low,  the  light 
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ia  cut  off;  when  too  bigh,  the  light  is  seen  above  the  top  of  tlie 
mercurj.  It  is  right  when  the  light  is  just  cut  off  Trom  the  sum- 
mit, the  edge  mailing  a  tangent  to  the  curre.  A  piece  of  white 
paper  placed  behind,  and  also  at  the  cistern,  will  be  found  to 
give  a  more  agreeable  light  by  day,  and  is,  besides,  ncccEsaryfor 
night  obserTations  -,  the  lamp  being  placed  before  the  instrument 
ftod  above  the  eye,  to  reflect  the  light. 
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The  method  of  reading  off  will  perhaps  be  best  explained  by 
a  few  exauiples.  Suppose,  after  completing  the  adjustments,  the 
scale  and  vernier  to  be  in  the  position  shown  in  Fig.  4,  on  this 
page,  it  will  be  seen  that  the  lowest  or  index  line  of  (he  vernier 
coincides  exactly  with  the  line  marked  30  on  the  scale.  TU« 
reading,  therefore,  is  30.000  inches. 
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The  following  is  an  accoont 
of  Green's  improved  standard 
barometer,  adopted  by  the 
Smithsonian  Institution,  for 
observers  of  the  first  class. 

The  barometer  consists  of  a 
brass  tube,  (Fig.  1)  terminat- 
ing at  top  in  a  ring  A,  for  sus* 
pension,  and  at  bottom  in  a 
flange  B,  to  which  the  several 
parts  forming  the  cistern  are 
attached. 

The  upper  part  of  this  tnbe 
is  cut  through  so  as  to  expose 
the  glass  tube  and  mercurial 
column  within,  seen  in  Fig.  5. 
Attached  at  one  side  of  this 
opening  is  a  scale,  graduated 
in  inches  and  parts;  and  inside 
this  slides  a  short  tube  c,  con- 
nected to  a  rack-work  arrange- 
ment, moved  by  a  milled  head 
1):  this  sliding  tube  carries  a 
vernier  in  contact  with  the 
scale,  which  reads  off  to  jj^ 
(.002)  of  an  inch. 

In  the  middle  of  the  brass 
tube  is  fixed  the  thermometer 
K,  the  bull)  of  which  being  ex- 
teriiully  covered,  but  inwardly 
open,    and    nearly    in    contact 

(54) 


62  GRESIl'S  STAKDABD  BABOICKTBB. 

parts  in  foil,  as  in  the  diagrams,  not  trosting  the  memofy  with 
the  whole,  antil  experience  shall  hare  given  confidence. 

Be  carefal  never  to  lower  the  mercury  in  the  cistov  mach 
below  the  necessary  quantity,  as  it  increases  the  risk  of  air  enter* 
ing  the  tube. 

When  the  barometer  is  to  be  removed  for  transportation,  or 
change  of  position,  before  taking  it  down,  the  merenry  is  to  be 
screwed  up  until  the  cistern  and  tube  are  just  fulL  If  it  is 
screwed  more  than  this,  the  mercury  may  be  forced  through  the 
joints  of  the  cistern.  It  should  then  be  inverted,  and  carried 
cistern-end  upwards. 

This  instrument  is  well  adapted  for  service  as  a  monntaiil  baro- 
meter, and  when  used  as  such,  is  packed  in  a  leather  casCi  widk 
suitable  straps  for  convenient  carriage. 
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The  Smithsonian  Institution,  being  desiroas  of  obtaining  in- 
forroation  with  regard  to  the  periodical  phenomena  of  animal  and 
vegetable  life  in  North  America,  respectfully  invites  all  persons 
who  may  have  it  in  their  power,  to  record  their  observations,  and 
to  transmit  them  to  the  Institution.  These  should  refer  to  the 
6rst  appearance  of  leaves  and  of  flowers  in  plants ;  the  dates  of 
appearance  and  disappearance  of  migratory  or  hybernatinj  ani- 
mals, as  mammals,  birds,  reptiles,  fishes,  insects,  &c, ;  the  times 
of  nesting  of  birds,  of  moulting  and  littering  of  mammals,  of 
utterance  of  characteristic  cries  among  reptiles  and  insects,  and 
anything  else  which  may  be  deemed  noteworthy. 

The  Smithsonian  Institution  is  also  desirous  of  obtaining  de- 
tailed lists  of  all  the  animals  and  plants  of  any  locality  through- 
out this  continent.  These,  when  practicable,  should  consist  of 
the  scientific  names,  as  well  as  of  those  in  common  use  ;  but  when 
the  former  are  unknown,  the  latter  may  alone  be  given.  It  is  in 
contemplation  to  use  the  information  thus  gathered,  in  deducing 
general  laws  relating  to  the  geographical  distribution  of  species 
of  the  animal  and  vegetable  kingdoms  of  North  America.  Any 
specimens  of  natural  history  will  also  be  acceptable.  Directions 
for  their  preservation  have  been  published  by  the  Institution,  and 
will  be  sent  to  all  who  may  wish  them. 

The  points  in  the  phenomena  of  plants,  to  which  attention 
should  be  directed,  are  : — 

1.  Frondescence,  or  leafing, — When  the  buds  first  open  and 
exhibit  the  green  leaf. 

2.  lowering. — When  the  anther  is  first  exhibited : — 

a.  In  the  most  favorable  location  ;  ' 
h.  General  flowering  of  the  species. 

5  (68) 
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3.  Fructification, — ^When  the  pericarp  splits  spontaDeonsIy  in 
dehiscent  fruits,  or  the  indehisccDt  fruit  is  fully  ripe. 

4.  Fall  of  leaf, — When  the  leaves  have  nearly  all  fallen. 

The  dates  of  these  various  periods  should  be  inserted  in  their 
appropriate  columns. 

When  the  observations  for  the  year  are  complete,  they  should 
be  returned  to  the  Institution,  with  the  locality  and  observer^ 
name  inserted  in  the  blank  at  the  head  of  the  sheet 
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PLAMTS. 


leer  rubram,  L. — Bed,  or  9oft  maple  •     ■ 

Leer  datiicarpum,    Ehrh.  —  Whilo,   or   silver 

Sctr  laccharlnmi,  L. — Sugar  maple  .... 
AckUlia  milUfolium,  L.— MillefoU,  or  junoir  . 
Aclirarubra,  Willd. — Red  banoberry  .  .  . 
Aclaa    alba,    Bigclow. — White    banebeny ; 

Decklace  ireed 

jSaculm  hippocaalauiim,  L. — Horse  cbestunl 
.^™/»s  glabra,  Willd.— Oliio  buckeye  .  . 
.Xiculut  JIava,  Ait.— Yellow  buckeye  .  . 
AilaBlua  glandidosa. — Tree  of  heaven;   silac 

thus 

AatelaHckitr  canadfniit. — Sbsd  bnsh  ;    Barvic 

Amorpha  frutteata,  li. — False  indigo      .     . 
Ami/gdaliu  nana,  L.— Plonering  almond 
Anemone   nemorota,   L. — Wind    flower ;    wood 

Aquilcgia  canadcniii,  L. — Wild  c^olambine 
Arelotlaphi/los  MPO-uriii,  Sprang. — Bearberry    . 
Airlepiat  torauH,  Decaisne. — Milkweed  .      .     . 
Aiimina  triloba,  Danal. — Fapaw  ..... 

Azalea   nudijlara,   L.  —  Cominon   red  honey- 

Bigiionia  (Ttcoma}  radieani,  JuBB, — Trmnpet 
creeper 

Carlanea  ctiea.  L.— Chastuut  .... 

Carja  alba. — 8liBg-bark,  or  shell-bark  hickory 

Cercit  canadtiuiB,  L.— Red  bud  :  Jndoit  tret 

Ceratat  virgiitiana,  DC. — Ctiokeberry     .     . 

Crrasut  ttratina,  DC — Wild  black  cherry  . 

Chloaanlhtu  virginica,  L. — Fringe  tree    .      . 

Ciatieifuga  mctmoia,  £11. — Blaak-snaka  root ; 
rallleanake  root 

Claglonla  rirginha,  L. — Spring  beauty  . 

CItlhra  alnifolia. — White  alder,  or  sweet  pep- 
per bush 

Comas  Jlorlda,  L. — Flowering  dogwood*    .     . 

Cratagui  crui-galli,  L. — CoekspDr  thorn      .     . 

Cratagai  coccinia,  L. — Scarlet-rruited  thora  . 

Cralttgut  oxj/eanlha,  L. — English  hairthom     . 

£plga  repeni,  L. — Trailing   Brbulns;   ground 

EpilabiHm  anguglifolium,  L,— Willow  herb  . 
Erglkroniam    amfricaaam,    Bmi I h.  —  Dog-tooth 
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Oaylattacia  rano$a.  Tan.  and  Qray. — BUok 
htiekleberrj 

Gerardia  flava,  L. — TbIIoit  tk1«e  ToxfiloTe  . 

Gtra»iviitt  naculatatm,  L. — Cmia'B  bill  .  . 
Jfaluia  Itinattra,  Willd. — Boow-drop  tree 
Stpattea  triloha,  Chaix. — Ronnd  1ob»d  1It«iv 

^DKitoHin  eanJta,  Hook. — Blnett;  iDBOoence, 
ke 

Sgpaieani  perjaraluni,  L. — St.  John's  wort      , 

Jtu  vtrticMor,  L. — Lorgd  blDe  flag    .... 

Xalmia  lati/olia,  L. — Uoontftin  l>ar«l    .     .     . 

Xarnnu  beiaoin,  L. — ( Bemeia  odariftnin,  NeeB. ) 
Bpice  biuh;  B«njamiu  bash 

LtscanlhrmMm  Tulyare,  Lam. — Ox-«;s  dali7; 
white  weed 

Linnaa  bareala,  Groiiov. — Twin  0»wer .     ,     . 

Lobelia  carditialU,  L. — Ked  oaidinal  flower     . 

Xeiiieera  lartariea,  L. — Foreign  spura    .     .     . 

Zapiaw  perennit,  L. — Wild  lupine   .... 

Xuriodntfren  lalipiftra,  L. — Tulip  tree ;  Ame- 
itoan  poplar 

Magnelia  glauca,  L. — Small  or  lanrel  magno- 
lia ;  iweet  bay 

Mitektlla  repaii,  Ii. — Partridge  berry     .    .     . 

liorui  rubra,  L. — Red  mulberry 

JVtrRpAaa  odarala,  Ait. — Sweet-scented  water 

liif 

Periica  Tulgarit,  L — Peach 

Podophyllvm,  L. — Mandrake :  Majsppla  .  . 
Poniedtria  cordala,  L. — Pickerel  iteail  .  .  . 
PoyoHio  ophiogloiioidtt,  Nutt. — Adder's  tongne 
Pj/nu  rDmnuNii,  L. — Common  pear-tree  .  . 
^Tut  malia,  L. — Conunon  apple-tree     .     .     . 

Cjucrcw  alba,  L. — While  oak 

Bkododendron  maximHiB,  L. — Qreat  laurel  .      . 

Siba  rubmm,  L. — Currant 

Rrbinia  ptmd-acaeia,  L. — Common  loonat 
Bobinia  vitcoia,  Vent.— Clam  in  j  locOBt.     .     . 

BHbHt  villami,  Ait. — Blackberry 

SaBibucai  eanadeHsia,  L. — Common  elder    .     . 

SambHcui  nigra,  L. — Blaok  elder 

Sanguinaria  canadtniU,  L. — Blood  root.  .  . 
Sarraetaia  par/mrea,  L. — Side-saddle  Howur  . 
Saxifraga    virgiiiitnMiii,   Mialix.  — Early    Boxl- 

ff»ge 

Smilacina  bifatia,  Ker. — Two-leared  Solomoo- 

SifriHga  culgarlx,  L. — Lilac 

Taroj^acam  duns-hoiiif,  ih-st.—l>AMe\inn  .  . 
Tilin  amiTiraaa.    L.— Hams   wood  ;    Amerioan 

L'lmus  tiHrruaua,  L.— Aiii.TifHii  -lui 
Vib,;r»uH>  I  .«r.i.,/o.  I,.— Swee-  >f,l„,niuiii 
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Aranlhglii  ptlatgia,  Boie. — Chimney- bird   . 
Agtlaiut  phanictv',  L, — Ked-witiged  blackbird 
Anser  camodentu,  L. — Wild  gooia 
HirunJo  pHr/iurta,  L, — Martin.      .     . 
Hirundo  riffa,  L> — Bum  Bwalluw   .     . 
Paxdio*  carollnut,  Om. — Fixh-linnk 
QnUealwi  frrragintui,  h. — Riuty  blaukbird 
Qitiicaliti  itmicoler,  L. — Crow  blackbird 
Sialia  loiltimit.  Sir. — Blnu-bird      .      .      . 
Turdut  migraliiriiu,  L. — Kobiu  .... 
T^raHnula/MAca.Svr.—Favee.     .     .     . 
iMieAoHfZ  or^irora,   Sw,— Heud-bird,   r 

bird,  bobliuk 

Mlaiu  fcliiox,  Sw.—Cnt-UTd  .... 
TWnnui  imrepidai,  Vieill.— Bing-bird  . 
Troglodi/tei  afdan. — House  wren  .  .  , 
Antrialomiu  i-oci/eniiti, — WliippowiU 


Reptiles — -Jcril  appearance,  cries,  and  general  peextliantiet  of 
habits. 
Bufo  amerirantts,  and  other  species  of  toada. 
Rana,  the  various  kinds  of  frofrs. 
Hyla  and  Hijlodes,  the  several  kinds  of  tree-fvo^ 
Tartles,  Hzards,  snakes. 

Fishes— _^rff  appearance  and  tpawning. 
Salmo  salar,  L.,  salmOD. 
Alota,  shad. 
CSupea,  herring. 
^n^illa,  eel. 
-dcipenser,  sturgeon. 

Inbects — their  Jirtl  appearance  and  em$. 
-flatyphylliim  coacavum,  Harr.,  catydid. 
Cicada,  lucasts — the  several  kinds 
CEcanthua  niveiti,  Harr.,  trce-crlcket« 
Graasho]ipers,  in  their  variety. 
Fire-flies. 
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GENERAL  PHENOMENA  OF  CLIMATE. 

Phenomena  of  a  general  character,  of  which  the  date  of  ap- 
pearance cannot  be  mistaken,  are  rety  yalnable.  Series  of  years 
have  in  some  cases  been  carefally  obserred,  which  wonld  g^reatly 
add  to  the  valae  of  the  current  record,  if  forwarded  with  it 
The  following  are  of  this  class : — 

1.  Breaking  np  of  ice  in  large  rirers  or  bays. 

2.  Date  of  greatest  rise  and  lowest  fidl  of  water  in  large  riTen^ 
especially  when  periodic,  as  in  parts  of  the  interior. 

8.  General  leafing  and  fall  of  leaf  In  decidaons  forests.  In 
most  parts  of  the  North  and  interior  these  are  well  marked  and 
easily  designated  periods. 

4.  Commencement  of  growth  and  the  end  of  growth  or  de- 
stmction  of  grasses  in  general;  as  on  plains  or  pruries. 

5.  First  growth,  flowering,  and  maturity,  of  important  annual 
staples,  with  their  period  in  days  from  the  commencement  to  the 
end  of  yital  action. 


IND£X. 


A. 

Accidental   xneieorio    phenomena, 

34. 
Aurora  borealiB,  35,  48,  52. 

**  general  direotionS| 

49. 
^  electrical  appara- 

tus, 52. 

*  magnetic  appara- 

tus, 51. 

*  use  of  the  map,  50. 


B. 


Barometer,  altitude,  11. 

CI 

Fortln's,  10. 

« 

Green's  standard,  54. 

(( 

placing,  9,  58. 

M 

observation  and  record, 

11, 14,  32,  33,  38, 43, 

59. 

M 

transportation  of,  17, 62. 

U 

verification,  17 

U 

Vernier,  14,  59. 

Blank  forms,  35,  37,  42. 

Calcnlations  to  be  made,  40, 41. 
Casual  phenomena,  33,  39. 
Climate,  general  phenomena  of,  68. 
Clouds,  26,  28,  34,  38,  44. 


D. 


Dew,  28. 


E. 


Earthquakes,  46. 
Electrical  apparatus,  51, 


P. 

Fireballs,  35. 

Fishes,  observations  on,  67> 

Fog,  28. 

Fortin's  barometer,  10,  56. 


a 


Graphic  representations,  41,  42. 
Green's  standard  barometer,  10,  54. 
Green's  self-registering  thermome- 
ter, 7. 


H. 

Hail,  31. 

Haloes,  34. 

Haze  and  dry  mist,  27. 

Hjdro-meteorological    phenomenal 

28. 
Hygrometer,  8. 


I. 


Insects,  observations  on,  67. 
Instruments,  placing  of,  1. 


L. 


Land-spouts,  32. 
Lightning,  35. 


M. 

Magnetic  apparatus,  51. 
Map  of  the  stars,  50. 
Maximum  thermometer,  5,  7. 
Means,  calculation  of,  40 
Meteorological  seasons,  40. 
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INDEX. 


N 


Negretti   and   Zambra's   self-regis- 
toring  thermometcra,  7. 


0. 

Olmsted  on  the  aurora,  52. 
Ombrometer,  or  rain-gage,  17. 
Order  of  observations,  35. 


P. 


Parhelia  and  paraselenes,  34. 
Periodical  phenomena,  40,  G3. 
Phillips,  maximum  thennometer,  7. 
Plants,  list  of,  65. 

*'       phenomena  of,  G3. 
Psychrometer,  placing,  S 

"  observation,    8,   38, 

45. 
**  veritication,  9. 


R. 

Rain  20,  30,  34,  38. 

Rainbows,  34. 

Rain-gape,  17,20,21,22. 

Record  of  observations,  43 

Reductions,  39,  40. 

Register  of  observations,  35,  37,  43. 

Reeistrv  of  periodical  phenomena, 
03 

Reptiles,  observations  on,  67. 

Rutherford's  self-registering  ther- 
mometer, 7. 


s. 


Self-registering  thermometen,  4^. 

Shooting  stars,  35. 

Sky,  27,  34. 

Sleet,  31. 

Snow,  19,  23,  31,  38. 

Snow-gage,  19,  23. 

Special  directions  to  observers,  43. 

Spirit  thermometer,  6. 

Storms,  :il,  32. 


T. 


Thermometer,  placing,  1. 
*'  reading,  3. 

"  verification,  4. 

Thermometer,  self-registering,  5. 

placing,  5. 

reading,  5,  33, 38, 44. 

verification,  5. 
Tliunderstonns,  31. 
Time  of  observations,  35. 
Tornadoes  and  land-spouts,  32. 


V. 


Vernier,  14,  59. 


w. 

Wet  and  dry  bulb  thermometer,  8. 
Whirlwinds,  32. 
Winds,  25,  2G,  33,  38,  45. 
Wind-vane,  24,  25. 


PSYCHROMETRICAL  TABLES, 


GITIV6, 


IN  ENGLISH  INCHES  OF  MERCURY, 


THE  ELASTIC  FORCE  OF  VAPOR  CONTAINED  IN  THE  AIR, 


AND  ITS  RELATIVE  HUMIDITY  IN  HUNDREDTHS. 


VII. 


PSYCHROMETRICAL  TABLES, 

GIVINO,  IN  ENGLISH   INCHES  OF   MERCURY,  THE  ELASTIC  FORCE  OF  TAPOR  COETi 
IN   THE   AIR,  AND  ITS  RELATIVE  HUMIDITY  IN  HUNDREDTHS  ; 


FROM  THE  INDICATIOm  OF  THE  WBT  AND   DRY   BULB 

DC  DBOREB8  OF    FAHSBEHBIT. 


By  a,  Guyot.* 


M.  V.  Reonault,  in  his  Etudes  sur  rHygromitrie  Annales  de  Chimie  et  de 
siquey  9°*  s^rie,  Tom.  XV.  p.  129,  after  having  discussed  the  theoretical  hases  of  I 
psychrometric  formula  given  hy  August,  aad  modified  the  numerical  values  of 
of  its  coefficients,  adopts  the  formula 

.        0.480  0  -  O 

"^-J 6io:=7"'  * 

for  temperatures  above  the  freezing-point;  and  when  the  temperature  of  the  wettbe^| 
mometer  is  below  the  freezing-point,  the  bulb  being  covered  with  a  film  of  ice. 


__  ^        0t480  (t  —  O 
—  /  —        689  — r'      '*• 


*  While  Mvi  tabic  was  going  throagh  tho  pross,  a  similar  one,  prepared  hj  Prof.  T.  H.  Goflii'; 
his  private  use,  was  publLihed  by  the  Smithsonian  Institution,  in  order  to  meet  an  niEent 
from  many  quarters.    Being  based  on  the  same  formula,  it  gives  tho  same  results,  except^  periM|iib^ 
degrees  below  14^  Fahrenheit,  where  the  tables  show  slight  discrepancies.     These  tmimpQlH'- 
difforences  arise  from  the  fact  that  Prof.  Coffin's  table  was  computed  from  Regnaolt's 
given  in  the  first  edition  of  this  collection,  while  the  author's  table  is  based  on  the  table  of 
given  in  this  second  edition,  in  which  the  values  below  14o  Fahrenheit  have  been  somewhat 
for  reasons  given  above.    The  following  table  gives  also  the  relative  humidity  with  one  more 
which  makes  the  inteipolations  more  easy;  and  a  column  of  dificrenccs  for  finding  the  vahHf 
fractioiis  of  I'.    A  table  for  redadng  the  remits  to  another  barometric  height  is  added  at  the 
the  taUe. 
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rhich 

X  represents  the  force  of  vapor  in  the  air  at  the  time  of  the  observation  ; 
t^  the  temperature  of  the  air  in  Centigrade  degrees,  iodicated  by  the  dry 

thermometer ; 
t\  the  temperature  of  evaporation  given  by  the  wet  thermometer ; 
fy  the  force  of  vapor  in  a  saturated  air  at  the  temperature  t* ; 
A,  the  height  of  the  barometer. 

kibstituting  the  Fahrenheit  scale  for  the  Centigrade,  the  formula,  for  temperatures 
ve  the  freezbg-poiot,  reads 

*""-^         610— |(f— »2*>)  -^  1180— r'  * 

below  the  freezing-point, 

*  ""  -^        689  —10'  —  82°)  -^  1240.2  —  t' 

king,  further,  h  =  29.7  English  inches,  these  formulae  become 

,  -  f  _  ?i^  ^^0-n  «  7  _  f  _  14.256  (t  -  V) 
•^  1180  —  ^      *^-«  —  J  1180  — t' 

i 

0.480  0-0  14.256  ft- O 

•^  1240.2  — r'  -^  1240.2  — e' 


The  mean  barometric  pressure  for  which  the  table  has  been  computed,  viz.  29.7 
dkes,  is,  within  a  small  fraction,  the  same  as  that  adopted  in  Haeghens^s  Tables, 
lOi  IL,  which  is  755  millimetres  =  29.725  Eng.  inches.  As  that  slight  difference 
I  the  bannnetric  pressure  cannot  cause,  in  the  most  extreme  cases,  a  difference  ex* 
nding  two  thousandths  of  an  inch  in  the  elastic  forces,  the  results  in  the  two  tables 
■J  be  considered  identical. 

That  barometric  pressure,  corresponding,  in  our  latitudes,  to  a  mean  altitude  of  250 
>100  feet  above  the  sea,  is  likely  to  suit,  without  correction,  the  largest  number  of 
Meorological  stations.  Should  the  mean  height  of  the  barometer,  in  consequence 
'the  ekvation  of  the  station,  much  differ  from  that  adopted  in  the  table,  a  constant 
xnKtkm-cao  be  determined,  to  be  applied  to  the  numbers  in  the  table.  At  the  end, 
■|b7S,  will  be  found  a  table  which  furnishes  that  correction  for  barometric  heights 
Kt«W  20  and  31  inches,  and  for  values  oft  —  /'  between  V  and  26""  Fahrenheit 

The  effect  of  the  irregular  variations  of  the  barometer  at  the  same  station  can,  in 
be  neglected  ;  for  the  error  due  to  that  cause  will  scarcely  ever  exceed 
vhid  may  arise  from  the  uncertainty  of  the  very  elenoents  on  which  the  tables 
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The         3  armngemcnt 

1  lutnn  St  the  1ef\  contains  the  indications  of  the  wet-bulb  iherinomei«v 

from  ^  105°  Fahrenheit. 

^^d  column  gives  the  diflerences  of  the  force  of  vapor  for  each  tenlh  of » 

^e         «cen  each  two  consecutive  full  degrees  in  the  first  column.     It  enables  At 

to  find  the  values  for  the  fractions  of  degrees  of  the  wet  thernit 

^  double  columns  furnish  the  forces  of  vapor  and  tlie  relative  huroidi^ 

responding  to  each  full  degree  of  the  wel-bulb  thermometer  given  in  the  Gnt 

lumn  in  the  same  horizontal  line,  and  to  the  dilTerence  of  the  two  ilicrmomeieii, 

'  —  (',  found  at  the  head  of  each  column,  for  every  half-degree  from  0°  to  26°. 

;  relative  humidity,  or  the  fraction  of  saiuraiion,  is  given  in  hundredths,  which 

tar  enough  for  mcleorologicnl  purposes  ;  but-  one  decimal   more  has  been  added, 

lOugh  separated  by  a  point,  in  order  to  facilitate  the  interpol 

At  the  bottom  of  each  page  is  found  the  mean  dilTerence,  for  each  tenth  of  a  degrw, 

between  the  forces  of  vapor  on  the  same  line.     It  gives  the  means  of  finding  tbe 

values  for  the  intermediate  difTorences  of  f  —  t',  not  found  in  the  tables. 

Ubb  of  ths  Tables. 

Enter  the  tables  with  the  difference  of  the  two  thermometers,  or  t  —  (',  and  ihc 
temperature  of  the  wet-bulb  Ihermojueler,  given  by  observation. 

In  the  column  headed  by  the  observed  difierence  of  the  thermometer,  (  —  (',  and 
on  the  horizontal  line  headed  by  the  observed  temperature  of  the 
are  found  the  force  of  vapor,  and  the  relative  humidity  corresponding  to  these  lem- 
peratures. 

For  the  fractions  of  degrees  of  the  wet  thermometer,  multiply  iho  decimal  fracii 
by  the  number  placed  in  the  second  column  between  (he  full  degree  and  the  nexl) 
ond  add  the  product  if  the  temperature  is  above,  and  subtract  it  if  it  is  below  sem 
Fahrenheit. 

The  intermediate  values  of  i  —  ('  not  given  in  the  table  are  found  by 
the  number  in  the  line  at  the  bottom  of  the  page,  multiplied  by  ihe  number  of  ndiJi- 
tional  tenths,  from  the  value  given  in  the  table.  This  correction,  being  always  \erf 
email,  can  usually  be  neglected. 

For  the  relative  humidity,  interpolations  at  .sight  will  generally  siifTice. 

Examples. 
1.  Dry  thermometer,      (  =  50'  F. 

Wet  thermometer,      /'  ^=  43"  F. 
DilTerenco,  or  /  —  t'  ^    7°  F. 
Page  58,  we  find  for  (  —  ('=:  7'  in  tlie  third  double  column,  and  for  ('  =  43* 
the  finit  column 

Force  of  vapor  in  the  air  =  0.186  inch. 

Relative  humidity  in  b--  "     ' '  •  =  51 


PSYCHROMETRICAL   TABLES. 

Dry  thermometer,  t  =  88®  .5  F. 
Wet  thermometer,  t'  =  76^.3  F. 

Difference,  t  —  t'=^  12^.2  F. 
Page  63,  Table  gives  for  i  —  i'  =  12  and  t'  =  76*  =      0.735  inch. 

Add  for  fraction  of  t'  =  0.3,  0.003  X  3  =      0.009 

Subtract  for  fraction  oU  —  t'  =  0^2,  .0013  X  2  =  —0.003 

Force  of  vapor  in  the  air  =      0.741 
Kelative  humidity  =      55 


Dry  thermometer,  t  =  —  4°.5  F. 
Wet  thermometer,  t'  =        6®.0  F. 

Difference,  t  —  t'=        r .5  F. 
Page  50,  Table  gives  for  t  —  t'=z  r.5  and  ^'  =  —  6**  =  0.016  inch. 
Subtract  for  fraction  of  t'  =  0.5,  0.0002  x  5  =  —  0.001 

Force  of  vapor  in  the  air  =  0.015 
Relative  humidity  =  45 
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T^p™ 

n~,  F.lu™h»ll.  -  Foiw  rf  V,jm  Id  &i|U.b  lBrb«.  -  EJUin  HiunMlt,  b>  HantoJai.       | 

z. 

Hod 

0=.0       1      O".! 

I=.0 

l^* 

s°.o 

VA 

Vipof. 

iir.' 

Vai^r. 

11  u- 

¥.^r. 

Tty.' 

r=f«or 

V.por. 

-ji 

E.H(I". 

■» 

BoB-ln 
0,003 

S6.0 

Kl«.ln 

ioi.li. 

^u. 

Ei.|.]> 

-so 

.wooa 

0.009 

100 

0.001 

aB.e 

-29 

,«MB 

0.010 

100 

0.001 

42.9 

-■l& 

.MUM 

0.010 

lOlJ 

0.005 

46.1 

-27 

0.011 

100 

0.0(Mi 

4B.0 

.MOOS 

-28 
-as 

.oown 

0.012 
0.012 

100 
100 

0.006 

G1.8 
S4.1 

-21 

-aa 

Tp^ 

0.013 
O.OU 

100 
100 

0.00S 

66.8 

59.0 

-i2 

00008 

o.oia 

100 

0.00a 

61.0 

-21 

0.013 

100 

0.010 

62.6 

0.001 

!6.9 

-20 

.OOOOB 

O.016 

11)0 

0,011 

64,2 

0.005 

80.3 

-19 

.OOflnB 

0.017 

100 

0.012 

6i,9 

0.006 

33.S 

-18 

.oooos 

0.0  m 

100 

O.012 

67.6 

0.007 

36.6 

-IT 

"" 

0.019 

100 

0.013 

69.0 

0.009 

39.5 

-16 

.COO] 

0.020 

100 

0.014 

70.4 

0.009 

42.3 

-la 

.OML 

0.021 

100 

o.Ois 

71.8 

0.010 

44.9 

0.004 

19.4 

-II 

,0001 

0.022 

100 

O.OIT 

73-0 

0.011 

47.1 

0.OOS 

2.1.0 

-13 
-12 

,0.0, 

0.023 
0,024 

100 
100 

0.019 

74,3 
75.4 

0.012 
0.013 

49.8 
51.9 

0.007 
0.0OS 

2S.1 
39.6 

-II 

0.026 

100 

0.020 

J6.3 

0.014 

53.9 

0.009 

32.5 

-10 

.0001 

0.0^7 

100 

0,021 

77.5 

0.01  S 

55.7 
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0.290 

28.8 

0.2?3 

27.7 

0.27li 

26.6 

0.270 

23 

0.268 

24.6 

63 

^010 

0.316 

30.9 

0.309 

29.7 

0.303 

2S.6 

0.295 

27.5 

0.289 

26 

0.28! 

25.4 

fW 

OOM 

0.838 

SI. 7 

0.328 

30,6 

0.322 

29.5 

0.315 

28.4 

0.a08    27 

0.80B 

26.4 

84 

OOM 

0.8Ba 

S2.H 

0..140 

31.5 

0.842 

30.4 

0.335 

23.3 

0.329  1  28 

0.B23 

27.1 

65. 

0.376 

33.4 

0.370 

32.3 

0.368 

31.2 

0.3.i6 

30.1 

0.330    29 

0.S43 

S8.1 

60 

oni.j 

0.398 

34.2 

0.331 

a.1.1 

0.3-5 

32.0 

0.37S 

30.!t 

0.371     29 

0.864 

29.* 

«7 

OOM 

O.J20 

34.3 

0.414 

33.8 

0.107 

32.  i 

O.iOO 

31.7 

0.3a3    30 

0.387 

28.7 

»to«Hr>rti™ttlIlHfc™™otF««-i(r,i,^rfor«ifhr.l-0001a.                                     IH 
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L. 

nk*t 

TUmnoJn 

IS°.0 

16°.3 

l»°.0 

lOo.S 

ao'>.o 

ao°.a 

~^~ 

Bid- 

iiy. 

l.por.  1   mid. 

1  i'y. 

'■'"'■ 

li,.' 

'""'■ 

BiJ- 
llj. 

1  'y 

1   Hjr, 

i       •> 

KBg.1o. 

Kug.i.. 

Bog.  In 

EB,.ln 

K»a  IB             [zns  In.: 

*8        0 

0.H3     35.7 

0.436 

il4.6 

0.4S0 

.33.5 

0.423 

32.5 

0.416 

0.109  1  30.4 

69 

ncnr 

0.t61    38.4 

0.460 

3S.3 

0.453 

34.2 

0.446 

33.2 

0.440 

32.2 

0.433     31.S 

70 

0.491     37.1 

0.4S4 

38  J) 

0.477 

3:UI 

0.471 

H3.9 

0.464 

32.9 

0.4^7 

31.9 

71 

0.516  !  87 .8 

0.509 

36.7 

0.502 

35.7 

0.496 

84.6 

0.489 

33.6 

0.4t<2 

32,7 

72 

MM 

0.542 

3S.0 

0.585 

87.4 

0.529 

S6.3 

0.B22 

35.3 

0.615 

34.8 

0.508 

S3.4 

J 

73 

0.S69 

S9.I 

0.S62 

ss.o 

0.555 

37.0 

0.548 

30,0 

0.S42 

36.0 

0.636 

34.0 

■ 

74 

0.fi96 

39.7 

0.SS9 

38,7 

0.583 

37.7 

0.576 

36,6 

0.669 

36.7 

0.5K2 

31.7 

■ 

75 

13.92* 

40.3 

0.619 

39.3 

0.611 

38.3 

0.604 

37.3 

0.997 

36.3 

0.591 

36.3 

■ 

76 

0.65-1 

40.9 

0.647 

39.9 

0.610 

S8.g 

0.633 

37.9 

0.627 

36.9 

0.620 

35.U 

■ 

T7 

0.liS3 

0.677 

0.670 

0.663 

3,'1.5 

0.656 

3T.5 

0.650  .  86.5 

■ 

Mil 

1 

7S 

0.711  1  42.1 

0.707 

41.0 

0.701 

lO.O 

0.694 

3B.0 

0.687 

38.1 

o.eeo 

37.1 

79 

0.746 

*i.e 

0.7B9 

41.fi 

0.732 

40.6 

0.726 

39.6 

0.719 

88.6 

0.712 

37.7 

BO 

' 

0.779 

4S.2 

0.772 

42.1 

0.7  65 

41.1 

0.758 

40.2 

0.7S2 

39.2 

0.7IS 

38.3 

ei 

* 

0.S13 

4S.7 

o-soe 

42.7 

0.7»9 

4I.T 

0.792 

40.7 

0,785 

39.7 

0.779  1  38.8 

B3 

0.847 

44.2 

o.dio 

iS.2 

0.834 

42.2 

0.S27 

41,2 

0.820 

40.2 

0.813    39.4 

M 

M*S 

0.S83 

44.7 

.1.«7fi 

IS. 7 

0,869 

42.7 

0.863 

41.7 

0.856 

40.7 

0.819    39.9 

81 

o.aao 

4S.! 

0.B18 

44.? 

0.906 

43.3 

(1.399 

42.2 

0.893 

41.3 

0.8^6    40.1 

85 

o.ais 

4S.6 

0.115 1 

44. S 

0.944 

43,7 

0.937 

42.7 

0.930 

41.8 

0.923    40.9 

86 

***' 

0.<l<IG 

46.1 

0.9S9 

4,\.l 

0.983 

41.1 

0.97B 

43.2 

0.969 

12.3 

0.962  ,  41.3 

87 

Llll 

I.08T 

46.6 

1,030 

45.6 

1.023 

44.6 

1.017 

13.6 

1.010 

42.7 

1.003 

41.3 

88 

."u 

1.077 

47.0 

1.070 

4fl.t. 

1.061 

i5M 

i.0r,7 

44.1 

1.050 

43.2 

1,013 

43.3 

80 

i.ita 

47.4 

1.113 

46.4 

I.IOG 

45.3 

1.099 

44.5 

1.092 

43.6 

1.085 

42.7 

90 

■*"" 

i.toa 

47.S 

1.1^6 

46.9 

1.149 

45.9 

1.142 

45.0 

1.136 

44.1 

1.129 

43.2 

•1 

i.sns 

48.2 

l.SOl 

1.194 

46.3 

1.187 

45.4 

1.180 

44.5 

1.173 

43.6 

92 

"'" 

i.2ai 

lS.ti 

1.247 

47.7 

1.240 

46.7 

1,233 

46.8 

1.226 

44.9 

1.319 

44,0 

m* 

93 

1.301 

49.0 

1.204 

4>i.l 

1.237 

47-1 

1.280 

46.2 

1.278 

45.3 

1.266  '  44.4 

Bt 

1.319 

43.1 

1.3 12 

4.^.4 

i.nss 

47-5 

I.S29 

46.6 

1.323 

45.7 

1.316 

44.8 

95 

MM 

1.399 

4H.8 

1.S(12 

4S.fi 

1.885 

47.9 

1  378 

47.0 

1.371 

46.1 

1.364 

45.2 

94 

MSI 

1.450 

60.1 

).443 

49.2 

1.4SS 

48.3 

1.429 

47,3 

1.422 

46.5 

1.415 

45.6 

•7 

*"' 

I.S02 

60.S 

I.49J 

4».S 

1.489 

48.6 

1.432 

47,7 

1.175 

46.8 

1.468 

46.0 

«8 

1.536 

50.8 

1.519 

l».9 

1.513 

49.0 

1.536 

48.1 

1-529 

47.2 

1.522 

46.3 

99 

I.G12 

51.2 

l.SOS 

B0.2 

1.598 

49.3 

1.591 

48.4 

1.581 

47.5 

1.577 

46.7 

too 

Lew 

51.5 

1.BK2 

50.6 

1.655 

W.7 

1,648 

48.8 

1.641 

47.9 

1.634 

47.0 

m 

o»»s 

1,727 

51.8 

1.720 

50.9 

1.713 

50.U 

1.700 

19.1 

1.700 

48.2 

1.69S 

47.4 

loa 

1. 787 

fia.2 

1.7»0 

51,2 

t.773 

50.3 

1.766 

49.4 

1.769 

43:e 

1.753 

47.7 

103 

1.849 

sa.5 

1.S42 

SI,5 

1.S28 

49.8 

1.821 

48.9 

1.814 

48.0, 

104 

1.912 

68.8 

1.091 

60.1 

1.884 

49.2 

I.B77  1  43,4 

M.U  UoriHial  IHfl.™™  of  torr,  of  T.(«r  fot  Ml.  0-4  .  O.WI!. 

■ 

fe 

k 

67 
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1 

.-..„„^.,„..^..,...™..,„. 

1 

»4=.0 

94=.S 

95=.0 

2A°.3 

se^.o 

9«o.S 

ss? 

u/. 

rnni  of 
V.pM. 

Pom  of 

Ky. 

™or. 

V.[.or. 

mlJ- 

1  u,. 

,71 
72 

," 
74 
75 

,™ 
77 

78 

79 

f, 

S2 

es 

84 

es 

87 

88 

.  f» 

M 

SI 

n 
•1 

95 
M 
t7 
M 

M 

100 
101 
102 
109 

101 

IHtii 

von 
oosa 

MM 

MM 

0IM4 

ODta 

ODM 
Mil 

out 

J»»l 
MM 

MM 

taflo 
0.3G3 

o.8se 

U.4I0 
0.I3S 

0.461 

0.188 
0.819 
0.S1S 
0.57! 
0.803 

0.S33 

0.S«5 
OMl 
O.TSl 
0.76e 

O.SOI 
0.S33 
0.976 

0.9SI 

0.995 
1,037 
l.Wl 
1.125 
1.171 

1,218 
1.287 
I.31S 
1.367 
1.420 
I.47> 

1.329 
J.b86 

1.704 

1,765 
1. 828 

24.2 
24.9 
2S.7 
26.4 
27.2 

27.9 
26.S 
29.2 

29.8 
30.6 

31.1 

S2.3 
SZ.S 

33.4 

8S.B 
34.6 
85.0 
3S.6 
S6.0 

36.4 
36.9 

37.8 
38.2 

38.7 
39.1 
S9.S 
39.9 
40.3 
40.7 

41.1 
41.1 
41.8 
42.2 
42.3 
12.8 

0.164 

O.lSl 
0.508 
0.53T 

0.566 
0,595 

0.626 
0.658 
0.691 
0.724 
0.759 

0.79S 
0.831 
0.869 
0.9O8 
0.917 

0.988 
1.030 
1.074 
1.118 
1.161 

1.211 

1,809 
1.360 
1.113 
1.167 

1,52! 
1.579 
1.637 
1.697 
1.758 
1.82) 

2J.I 
21.9 
25.6 

26.1 

27.1 

27.7 
28.1 
29.1 
29.7 

30  3 
30.9 
Sl.S 
82.1 
32.6 

33.2 
33.7 
31.3 
31.7 
8S.2 

3S.7 
86.1 

87.1 

37.5 

37.9 

EDg  In. 
0.319 
0.373 
0.397 
0.122 
0.118 

0.171 
0.302 
0.530 
0.559 

0.619 
0.651 

0.681 
0.717 

0.752 

0.78B 
0.S24 
0.^62 
0.901 
0.910 

0.981 
1.021 
1.067 
1.112 

1.IS7 

1.205 
1.253 
1.302 
1.3S3 
1.106 
1.160 

1.515 
1,372 

1.690 
1.751 
l.&ll 

22.5 
23.3 
21.1 

21.9 
2S.fi 

26.3 
27.0 
27.6 

2B.S 

2B.B 
30.1 
30,7 

31.8 

32,1 

32.9 

31.4 

34.9 

35.4 
35.8 
36.3 
36.7 

37.1 

37.5 
37.9 
38.3 
38.7 
39.1 

39.5 

39.9 

40.7 

E»g.  la. 
0.312 

0.366 
0.390 
0.416 
0.441 

0.467 
0.495 
0.628 
0.552 

0.582 

0.613 

0.677 
0.711 

0.74S 

0,781 
0.818 
0-853 
0.891 
0.B81 

0,975 
1.017 

i.oeo 

1.105 

1.216 
1  298 
1.346 
1,399 
1.453 

1.508 
1.563 
1.623 
1.683 
I.7JS 
1.807 

21.8 
22.8 
23.S 
24.1 

24.8 

25.5 
26.2 
26.8 
27.4 

28.0 

28.7 
29.3 

aa.B 

30.6 
31.0 

ai.6 

32.1 

33.7 
33.2 

34.2 
34.7 
3G.1 
35.6 

36.0 

38.5 
36.9 
37. S 
S7.7 
38.1 
38.5 

38,9 
39.2 
89,6 
40.0 
10.3 
10.7 

Eng  l». 
0.336 
0.359 
0.3-3 
0.108 
0.434 

0,161 
0.168 
0.516 
0.515 

0.576 

0.606 
0.638 
0.670 
0.701 
0,738 

0.771 
0.S1I 

O.F<IS 

0.897 
0.927 

0.908 
1.010 

1.033 
1.098 

1.191 
1.239 
1.289 
1.340 
1.392 
1.416 

1.501 
1.568 

1.800 

21.8 
21.8 
22.6 
23.3 
24,1 

21.8 

25.S 
26.1 
26.8 
27.4 

28.0 
28.6 
29.2 
29.8 
30.1 

30.9 
31.5 
32.0 
32.5 
33.0 

33.5 
33.9 
34.4 
31.9 
35.3 

36.2 

36.6 

37.8 

38.2 
3S.5 

38.9 
39.3 
39.6 
40.0 

ling  In 
0.3^9 
0.332 
0.377 
0.1U2 
0.127 

0.131 
0.181 
0.510 
0.539 
0.668 

0.699 
0.631 
0.663 
0.697 
0.732 

0.787 
0.804 
0.812 
0,880 
0.920 

0.9G1 
1.003 
1.016 

1.091 
1.137 

1.181 
1.2.12 

1.439 

1.494 

1.609 
1.669 
1.7.11 
1.798 

20.3 
21.1 
31.9 
22.S 
23.3 

24.0 
24.7 
25.4 
26.1 
26.7 

2T.8 
27.9 

28.S 
29.1 
19.7 

30.2 
30.7 
31.8 
31.8 
32.8 

33.B 
S3.B 
83.7 
34.2 
84.6 

35.0 
86.9 
85.9 
36.S 
36.7 
S7.1 

37.5 

3S.2 
8S.e 
88.9 
39.8 

39.S 

40.8 
40.7 

41.4 

42.1 
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PSTCBSOMETXICAL  TAflLES. 

1 

ncUoa  for  Bwnurlric.l  IMtbl 

Inn  or  IxliM  111*  Nomul  Hilght  nf  29  ;  laclM. 

1 

For 

P 

ti«r 

»*> 

1°      6°    j  8"     10° 

19=  '  14"    16=    18"    30= 

1 

99°    94°    %9^'\ 

fc>g.iii. 

IVsl  Bulb  (hoie  (he  Fmfaig'FoliiL                                                      li 

In=h. 

inoh. 

IlKll. 

iMh. 

I«h. 

Inch. 

iMh. 

loch. 

!«*. 

l«h. 

iDCh. 

iDCh. 

iBch. 

Sl.O 

-.001 

-.002 

-.003 

-.006 

-.007 

-.008 

-.009 

-.010 

-.012 

-.018 

-.011 

-.015 1 

S0.5 

.001 

.001 

.002 

.003 

.001 

.004 

.005 

.008 

006 

.007 

.008 

.009 

.009' 

80.0 

-.000 

-.000 

-.001 

-.001 

-.001 

-.002 

-.002 

-.002 

_ 

002 

-.003 

-.008 

-.003 

-.004 

2a.} 

+.000 

+.000 

+.001 

+.001 

+.001 

+.001 

+.001 

+.001 

f 

002 

+.002 

+.002 

+.002 

+.002 

IB.0 

.001 

.001 

.002 

.003 

.003 

.004 

.004 

.005 

006 

.000 

.007 

.008 

.tm 

sa.9 

.001 

.00^ 

.003 

.004 

.005 

.006 

.007 

.009 

010 

.Oil 

.012 

.018 

.014 

2».0 

.001 

.003 

.005 

.006 

.008 

.009 

.011 

.012 

014 

.015 

.017 

.018 

.020 

27.3 

.002 

.004 

.006 

.007 

.010 

.012 

.014 

.016 

018 

.020 

.032 

.024 

.026  ) 

27.0 

.002 

.005 

.007 

.OOB 

012 

.014 

.017 

.019 

022 

.024 

.027 

.029 

.031  1 

2S.S 

.003 

.000 

.008 

•Oil 

.014 

.017 

.020 

.023 

026 

.029 

.031 

.031 

.03- 

26.0 

.003 

.ooa 

.010 

.013 

.016 

.020 

.023 

.026 

030 

.033 

.036 

.040 

.043 

23.5 

.004 

.007 

.011 

.014 

.019 

.022 

.025 

.030 

034 

.037 

.041 

.045 

.049 

25.0 

.004 

.OOfl 

.012 

.016 

.021 

.025 

.029 

.033 

038 

.042 

.046 

.030 

.035 

24.0 

,00i 

.010 

.015 

.020 

.023 

.030 

.031 

.040 

046 

.051 

.056 

.061 

.066 

23.0 

.008 

.012 

.018 

.021 

.030 

.035 

.041 

.047 

054 

.060 

.066 

.072 

.m. 

22.0 

.007 

.01  :i 

.020 

.027 

.034 

.041 

.017 

.054 

062 

.069 

.076 

.083 

.ml 

21.0 

.003 

.013 

.023 

.030 

.0:)S 

.046 

.033 

.062 

070 

.077 

.035 

.093 

.101 

20.0 

+.009 

+.017 

K028 

+.034 

•-.04S 

.... 

+  .059 

+  .069 

* 

078 

+.086 

+.095 

+.104 

+.113 1 

Wirt  Balb  Ulo-  U» 

81.0 

Vnt^Ef-Btiat. 

EXAMPLE  OF  CALCULATIOS. 

Wet  Bulb  (bore  lb>  f  r«ring.pctot. 

-.001 

-.002 

-.003 

-.004 

-.006 

80.8 

.001 

.001 

.002 

.003 

.003 

t'^GaoF.     t  — t'^IO".     Barom. -.  26JS  in. 

S0.0 

-.000 

-.000 

-.001 

-.001 

-.001 

The  large  lahlcs  pive  for  a  mean  baro- 

S!l.9 

*.000 

+.000 

+  .001 

+.001 

nictricallieiglitof27.9  indies.    Force  of        l»ti. 

29.0 

.001 

.001 

.002 

.002 

.003 

Vapor —  O.«03 

E8.S 

.001 

.002 

.003 

.004 

.006 

Additivt  correction,  in  this  lable,  for 
B  =  £6.5ilicliCB,  and  10°           ,        .        —  O.OU 

«.o 

27.S 

.001 
.002 

.003 
.003 

.004 
.005 

.005 
.007 

.007 

Cor«wt«d  Force  of  Vapor        .      ~  0.417 

2T.0 

.002 

.004 

.006 

.OOB 

.011 

The  mean  barometrienl  proainre,  al  a  giTen  pl«e 

2B.S 

.002 

.005 

.010 

28.0 

.003 

.008 

.OOtf 

.012 

.014 

motrirfll  TnblcB  mBj  bo  fitted  for  that  place,  by 

25.a 

.003 

.007 

.010 

.013 

.016 

rrelim,  to  be  applied  to  tbc  nnmben  in  the  tables, 

25.0 

.003 

.007 

.011 

.015 

.018 

enpreaaing  the  foree  of  vapor.    This  correclioo  will 

24.0 

.001 

.009 

.OIS 

.DIB 

.022 

be  fonnd  by  laking  for  1  — f.  or  the  diSbreace  of 

23.0 
22.0 

.008 

.012 

.018 

.024 

.030 

moisture  of  tlie  air.    The  errors  »ri»inB  from  the 

21.0 

.006 

.014 

.020 

.027 

.034 

deriariuns  from  that  moan  will  linlo  impair  the 

20,0 

+  007 

+.015 

+  .023 

+.030 

+.03S 

Bccnracv  of  llio  results. 
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KDXTCINO   THE    BAROMETRICAL    OBSERVATIONS    TAKEN    AT   ANT  TEMPERATURE  TO  THE 

TEMPERATURE   OF   THE   FREEZING   POINT. 


The  variations  of  the  mercurial  column  in  a  stationary  barometer  are  due  to  two 
auses,  the  changes  of  atmospheric  pressure  and  the  variations  of  temperature  of  the 
lercury,  which  affect  the  length  of  the  column  by  changing  its  density.  The  varia- 
ons  of  atmospheric  pressure,  which  alone  the  barometer  is  destined  to  ascertain,  are 
[lerefore  hidden,  and  their  observation  falsified  by  the  expansion  or  contraction  of  the 
nercury  due  to  changes  of  temperature.  For,  supposing  that*  while  the  atmospheric 
»Tes8ure  remains  the  same,  the  temperature  of  the  instrument  becomes  lower,  the 
nercurial  column  will  become  shorter,  and  the  barometer  will  appear  to  fall ;  if  the 
»Te95ure  becomes  less,  but  the  temperature  increases,  the  expansion  of  the  mercury 
rill  tend  to  compensate  the  diminution  of  pressure,  and  the  barometer  may  remain 
tationary,  or  even  may  rise,  while  it  ought  to  he  falling  ;  in  other  cases  the  action 
>r  temperature  will  tend  to  increase  the  amount  of  the  changes  of  the  barometrical 
leight.  It  is  therefore  evident  that  successive  observations,  with  the  same  barometer. 
Id  not  give  directly  the  actual  changes  of  atmospheric  pressure,  unless  they  havi 
leen  taken  exactly  at  the  same  temperature,  a  case  which,  in  practice,  seldom  occurs. 
l<ikewise  simultaneous  observations,  taken  with  various  barometers,  do  not  give 
lirectly  the  actual  differences  of  the  absolute  pressure  of  the  atmosphere  above  the 
nstruments.  To  obtain  the  true  barometrical  heights,  that  is,  the  action  of  the  at- 
nospheric  pressure  alone,  the  influence  of  the  temperature  must  first  be  eliminated 
from  the  observed  heights.  This  is  done  by  reducing,  by  means  of  the  following 
Tables,  the  various  barometrical  columns  to  the  length  they  would  have  at  a  given 
temperature,  which  is  the  same  for  all.  For  the  sake  of  convenient  comparison, 
the  freezing  point  has  been  almost  universally  adopted  as  the  standard  temperature 
to  which  all  observations  are  to  be  reduced. 

Construction  of  the  Tables. 

In  all  the  following  Tables  the  barometers  are  supposed  to  be  furnished  with  brass 
scales,  extending  from  the  surface  of  the  mercury  in  the  cistern  to  the  top  of  the 
mercurial  column.  The  correction  to  be  applied  is  therefore  composed  of  two  ele- 
ments :  the  correction  for  the  expansion  of  the  mercury,  and  that  for  the  expansion 
of  the  scale  ;  both  of  which  ought  to  be,  and  have  been,  taken  into  account. 

Indeed,  the  correction  for  the  expansion  of  mercury  is  not  sufficient  to  reduce  the 
readings  to  the  height  which  the  barometer  would  indicate,  under  the  same  pressure, 
at  the  temperature  of  the  freezing  point.  For  when  the  temperature  rises  the  mer- 
curial column  expands ;  but  then  the  scale  also  grows  longer,  and  this  will  tend  to 
lower  the  reading  of  the  height.     The  correction  for  the  expansion  of  the  mercury 
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must  thus  be  dimiiiialied  by  the  amount  of  that  of  the  scale,  that  is,  by  nenrly  -j^, 
tliia  being  the  proportion  between  the  expansion  of  brass  and  that  of  mercury. 

It  is  also  the  expansitm  of  the  scale  which  causes  an  apparent  anomuly  In  the 
Tubles  for-the  Reduction  of  the  English  and  Old  French  Barometera.  It  con  be 
•een,  thai,  though  the  observations  are  to  be  reduced  to  the  freezing  point,  or  lo 
32°  Fahrenheit  and  zero  Reaumur,  the  Tables  ( 
lions  taken  at  thai  temperature.  The- reason  of 
English  and  Old  French  standards  has  not  licen  di 
freezing  point,  as  is  the  case  with  the  metre,  bi 
of  62°  Fahrenheit  and  13°  Reaumur.  It  is  thus  on/y  at  thete  temperaturea  that  the 
scales  graduated  with  these  standards  have  their  true  lengih.  Above  and  below,  the 
inches  of  the  scales  are  longer  or  shorter  than  the  inches  of  the  standards.  At  ilw 
freezing  point,  therefore,  tlie  correction  for  the  expansion  of  the  mercury  is  null,  bul 
that  for  llie  expansion  of  the  scale  is  not.  Tlie  scale  being  loo  short,  the  readiag 
will  be  too  high,  and  a  aubtraclive  correction  must  still  be  iijiplied,  which  will  be 
gradually  compensated  at  lower  temperatures  by  the  now  addUire  correction  of  the 
mercurial  column.  Thus  the  point  of  no  correction  will  occur  at  38° .5  Fahrenheit, 
JDBlead  of  32°,  in  the  English  Barometer,  and  at  — 1°.5  Reaumur,  instead  of  zero, 
in  tho  Old  French, 

Schumacher  has  calculaled  and  published  in  his  Collection  of  Tables,  &q.,  and  b 
his  Jahrhick  for  1836,  1837,  and  1838,  extensive  tables  for  the  reduction  of  the  Eng- 
lish, Old  French,  and  Metrical  Barometera,  using  the  following  general  formula  :  — 
Lei  h  ^  observed  heighl, 

"  t    =  temperature  of  the  attached  ihermometer. 

"■  T  ^  lemperafure  lo  which  the  observed  height  is  to  be  reduced. 

"  m  =  expansion,  in  volume,  of  mercury, 

"  /    ^  linear  expansion  of  brass.  ' 

>'  5  ^  normal  temperature  of  the  standard  scale. 
The  reduction  to  the  freezing  point  will  be  given  by  the  formula,  — 

The  following  tables,  which  may  be  found  more  convenient  for  ordinary  use,  have 
been  calculated  from  the  some  formula.     Table  XVll.,  pnbiishtjd  in  the  Inslruclions 
of  ihe  Royal  Society  of  London,  is  mostly  abstracted  from  the  tabic  of  Schumacher. 
It  gives  the  reduction  of  the  English  Barometer,  adopting  the  following  values  :  — 
Let  A  =  observed  height  in  English  inches. 

"    (    =:  temperature  of  attached  thermometer  in  degrees  of  Fahrenheit. 
"    m  =  expan3ion,in  volume,  of  mercury  forone  degree  Fahrenheit^O.OOOlOOl. 
"    I    =  linear  expansion  of  brass  for  one  degree  Fahrenheit  =  0.0000104344. 
The  norma!  temperature  of  standard  being  =  62°. 
The  reduction  to  32°  Fahrenheit  will  be  given  then  by  the  formula, 
—  A.'!Ll'; 

The  elements  for  the  other  labli 
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following  Table,  calculated  after  thai  of  Schumacher,  has  been  adopted  by  ^^^H 
ttee  of  Physics  and  Meteorology  of  the  Royal  Society  of  London.  It  g'^^^| 
aiely  ibo  correction  for  every  degree  of  Fuhrenbeit,  and  for  every  hQlf-iti^^^^ 

0  up  to  31  inches.  The  scale  of  the  barometer  la  supposed  lo  be  of  bra^^^f 
ng  frum  Ihe  cistern  to  the  lop  of  the  meicurial  coUimn.     The  difference  of  ei^^H 

1  of  brass  and  mercury  is  taken  into  account.  The  standard  lemperalurc  d^^^ 
(1  being  62°  Fahr.,  and  not  32°  Fahr.,  the  dilTerence  of  exj>ansion  of  ihe  scal^^| 

ihe  mercurial  column  carries  the  point  of  no  correction  down  lo  29°  Pahri^H 
ore,  from  29°  up  the  correction  must  be  iuhtracled  from,  from  S9°  down  il  rnuat^^ 
td  to,  the  obeerved  height  ^M 

Examples  of  Calculation.  ^M 

Barometer,  observed  height,       .....        30.331  H 

Atlached  ihermomeler  82'  Fahr.  ■ 

in  the  last  page  the  column  of  30  inches ;  go  down  as  far  as  the  horizontal     ■ 

Responding  with  82"  in  the  first  vertical  column,  which  contains  tlie  tempera-     I 

you  will  find  there  the  correction  — .143.     We  have  thus  :  —  I 

Barometer,  observed  height, 30.231  ' 

Subtractive  correcUon  for  82°  Fahr.,  .        ,        .      —0.143 

i  Barometer  at  32°  Fahr.,  .  .        SO.Ottf'  ^h 

I    Barameter,  observed  height, 29.743               ^^M 

1    Attached  thermometer  25°  Fahr.  ^^M 

Kolumn  of  29.5  inches  opposite  to  25°  Fahr.  gives  an  ^^M 

Heorrection  of, -^^^-^^^               ^H 

H                     Barometer  at  32°  Fahr.,           .         .        .  29.752 

^^l)»  euy  to  apply  aim  the  correction  for  fractions  of  a  degree  Fahronheit; 

^HBarameter,  observed  height, 28,358 

^H^ttoched  thermometer  71.3 

^^luinn  of  28.5  inches,  we  find  that  the  difference  between 
^Hon  for  71°  and  that  for  72°  is  .003;  dividing  this  difler- 
^^^pnuilly  to  the  fraction,  we  have  for  three  tenths  of  a  de* 
^^■tfon  of  — .00],  which  added  lo  —.108,  the  correction 
^^^B>  total  correction  of,  ....         — .109 

^^^f  And  barometer  at  32°  Fahr.,    .  28.249 
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14 

.029 

.030 

.030 

,031 

.032 

,032 

.033 

.033 

+.027 

+.OSB 

+.029 

+.029 

+.029 

+.030 

+.030 

+.031 

IG 

.025 

.025 

.026 

.027 

.028 

.oas 

IJ 

!024 

.024 

!o25 

.025 

.025 

.026 

IB 

■Oai 

mi 

,033 

4)23 

.023 

J»23 

m* 

19 

10 

.019 

j)ia 

.020 

.030 

i)20 

.021 

m\ 

90 

SI 

+.01 S 

+.017 

+.017 

+.017 

+.019 

+.019 

+.018 

+.019 

11 

32 

J)14 

.014 

.015 

.015 

.015 

.016 

.016 

J3I6 

£2 

xiia 

.01! 

,01  a 

.013 

.013 

J113 

.013 

J)U 

S3 

.010 

.010 

.010 

.010 

.011 

24 

as 

.008 

.008 

.008 

.008 

.008 

.008 

.009 

.009 

25 

26 

+.005 

+.006 

+.006 

+.006 

+.006 

+.006 

+.006 

+.006 

26 

27 

XH)3 

.004 

.004 

.004 

.004 

27 

aa 

.001 

.001 

.001 

.001 

88 

S9 

so 

!003 

!003 

-.001 
J}03 

-.001 
.004 

~'o04 

-.001 

-,00 1 
.004 

-.001 
.004 

19 
SO 

81 

-.oos 

-.006 

-M6 

-.006 

-.006 

-.006 

-006 

-.006 

81 

3a 

jms 

.008 

.008 

.008 

.008 

81 

S3 

.010 

.010 

mo 

.010 

.Oil 

33 

.01  a 

-Ota 

jiia 

.013 

.013 

34 

35 

.014 

.014 

.015 

*16 

.015 

.015 

J}I6 

.016 

35 

3S 

-.016 

-J)1T 

-.017 

-XH7 

-.017 

-.018 

-.018 

-J)19 

S6 

37 

.018 

M9 

.019 

,019 

sm 

.020 

.021 

.021 

8T 

38 

.020 

.021 

.021 

Siii 

m% 

.023 

.023 

.023 

38 

39 

.023 

.023 

.024 

.024 

.024 

.025 

mt, 

39 

« 

.oai 

.025 

.026 

.026 

.027 

.027 

.023 

.038 

40 

41 

-.027 

-.027 

-.028 

-X)S9 

-J3e9 

-.030 

-.aio 

-J)31 

41 

.031 

43 

.oai 

*36 

43 

.033 

.034 

.035 

.037 

.037 

jisa 

44          1 

«5 

.035 

.036 

.037 

.038 

.038 

.039 

.040 

.041 

45 

46 

-.038 

-JM8 

-.039 

-sm 

-M\ 

-.042 

-.042 

-.043 

48 

47 

.040 

.0*1 

.041 

J)4S 

.043 

.044 

XMS 

.046 

47 

.042 

ms 

.044 

.045 

.045 

.046 

XM7 

.048 

48 

.044 

.049 

.046 

.047 

.048 

49 

M 

,04  B 

AH7 

.049 

.050 

J)51 

Oil 

!o53 

C 

68 

i        A 

_J 

B 

B 

^1 

F 

F 

BEDUCTION   OP  T 

HE   E»G 

1311   BABOMBTER 

TO   THB 

PBEEzmo   POIM 

1 

4 

Bnflidi  iDchrt. 

Jkt 

«b.«. 

94 

94.4 

93 

flS.S 

ae 

96.S 

97 

sr.3 

rei.hdil. 

fii 

-JMS 

-.049 

-,0M 

-051 

-059 

-.053 

-.054 

-.055 

SI 

sa 

,050 

.052 

.053 

.054 

.055 

.057 

H 

laa 

.054 

,0S5 

.056 

.057 

.058 

.059 

.060 

53 

U 

.057 

.058 

-059 

060 

.062 

.063 

5* 

n 

Ml 

.058 

.059 

.062 

.063 

.064 

.065 

55 

BB 

-.0S9 

-.060 

-061 

-.063 

--064 

-.065 

-066 

-.068 

56 

S7 

.061 

.062 

.065 

.066 

.063 

i>69 

98 

.063 

.065 

.066 

,067 

.069 

*70 

.071 

*73 

58 

59 

,06S 

.067 

.068 

.070 

.071 

u)7a 

.07* 

.075 

BO 

JKS 

.069 

.070 

.071 

.073 

uirs 

.076 

X)7J 

60 

61 

-.070 

-.071 

-073 

-.074 

-075 

-.077 

-.078 

-080 

61 

61 

.073 

.073 

.075 

.076 

!078 

*79 

62 

63 

.07* 

.076 

.077 

.079 

.080 

.0S9 

J)85 

S4 

.076 

.078 

.079 

-081 

.082 

.084 

.086 

*87 

64 

65 

.078 

.080 

.082 

.083 

.085 

.086 

.088 

.090 

65 

L«6 

-.080 

-0B2 

-0S4 

-085 

-.087 

-.089 

-.090 

-.092 

66 

■  *^ 

.0S3 

.091 

ma 

X)95 

67 

V  <9 

Mi 

.088 

.oao 

.095 

XI97 

68 

■    « 

.087 

J)a9 

.090 

.092 

.094 

-096 

.098 

.100 

69 

TO 

M9 

.091 

.093 

.095 

XI96 

«98 

.100 

.los 

70 

71 

-B9I 

-.093 

-.095 

-09T 

-.099 

-.101 

-.102 

-.104 

71 

. 

TS 

.093 

.101 

.103 

.105 

.107 

79 

■     ^^3 

.096 

.097 

.103 

.106 

.107 

.109 

73 

k  T* 

J)97 

.lOS 

.104 

.106 

.108 

.110 

.113 

7* 

I  '^ 

.100 

-lOS 

.106 

.108 

.110 

.lis 

.114 

7S 

r  T« 

-.102 

-104 

-.106 

-.108 

-.110 

-.111 

-.114 

-.117 

76 

.104 

.109 

.108 

.110 

.119 

.115 

117 

.119 

77 

.108 

.110 

.115 

.117 

.119 

.122 

78 

TS 

.108 

.110 

.119 

.132 

.12* 

79 

00 

.113 

!ll5 

.117 

.119 

.133 

.1!4 

.126 

80 

81 

-IIS 

-lis 

-117 

-.119 

-.122 

-.124 

-.126 

-.129 

81 

■) 

.114 

.117 

.119 

.122 

.124 

.126 

.139 

.131 

U 

.117 

.119 

.121 

.124 

.1!6 

.129 

.131 

.13* 

B3 

S4 

.119 

.191 

.124 

.126 

.131 

.134 

.136 

B* 

W 

.ISI 

-laa 

.126 

-IIS 

.131 

.133 

.136 

.139 

85 

M 

-.las 

-.126 

-.128 

-.131 

-.133 

-.136 

-.138 

-.141 

86 

•7 

.125 

.128 

.IM 

.133 

.136 

.138 

.141 

.143 

87 

L    M 

.127 

.130 

.133 

.135 

.188 

.141 

.1*3 

.146 

88 

L,« 

.1*9 

.132 

.135 

.140 

.143 

.146 

.148 

89 

k 

.131 

.134 

.137 

.140 

.148 

.145 

.US 

.151 

90 

--134 

-.136 

-.139 

-.143 

-.145 

-.148 

-.150 

-.153 

91 

0) 

.136 

.1.19 

.141 

.144 

.147 

.150 

.153 

.156 

.I3S 

.141 

.144 

.147 

.149 

.151 

.155 

.158 

04 

.140 

.|43 

.146 

.isa 

.155 

.157 

,161 

94 

» 

.US 

.145 

.148 

.151 

.154 

.157 

.160 

.163 

95 

96 

-144 

-.147 

--IftO 

-.153 

-.166 

-.159 

-.183 

-.168 

96 

97 

14S 

.153 

.156 

.159 

.169 

.165 

.163 

97 

W 

,149 

.153 

.155 

.159 

.161 

.164 

.167 

.170 

M 

.151 

.154 

.157 

.160 

.163 

.166 

.169 

.173 

99 

^ 

.143 

"' 

.169 

.165 

.169 

.172 

.175 

100 

■ 

E— ' 

H 

69 

■""■ 

E 

1^ 

^ 

HESDcniax  or  the  engi-ish  baioueter  to  tse  fusbziho  ponrr. 


Engl  lib  InfhB. 

rij.F«.or 

■^"^ 

F.lmu- 

9§ 

98.8 

S9 

9fl.S 

SO 

30.a 

SI 

"o 

+.072 

+.073 

+J1T4 

+.078 

+,077 

+.078 

+.080 

.071 

,073 

,073 

.07* 

.076 

X)7T 

a 

^67 

.068 

.069 

.070 

.073 

.073 

.07* 

3 

.064 

.065 

.067 

.OfiS 

.069 

.070 

4 

.063 

.003 

.064 

.065 

.066 

,067 

.068 

,0S9 

.060 

.061 

M2 

.063 

.065 

.066 

g 

+.OBT 

+.058 

+  059 

+  060 

+.061 

+.063 

+.063 

7 

.054 

.056 

.058 

.0S9 

.060 

8 

.052 

!053 

.054 

.055 

.056 

,057 

9 

XM9 

.051 

*5S 

.05* 

xrn 

10 

*47 

.047 

.049 

J350 

4)53 

n 

+.044 

+.045 

+.046 

+.046 

+.047 

+.048 

+,049 

12 

.042 

Mi 

.044 

,045 

4)46 

13 

.039 

.040 

.040 

.041 

.042 

.043 

XH3 

14 

.037 

.037 

j03% 

,038 

.0,19 

.040 

15 

.034 

.035 

.035 

,036 

.036 

.037 

4(38 

IB 

+JJ32 

+.03S 

+.033 

+.033 

+.034 

+.034 

+.035 

17 

.029 

.030 

.031 

,031 

,032 

4»2 

la 

.036 

-027 

.037 

,028 

,d» 

4129 

19 

jm 

.025 

.028 

.088 

.027 

so 

ml 

J)29 

.033 

.023 

,023 

.024 

30 

El 

+.019 

+.019 

+.020 

+  .020 

+S>->0 

+,081 

+.021 

91 

sa 

.013 

.017 

!oi7 

mj 

ms 

.018 

93 

23 

J)U 

.014 

.015 

.015 

.015 

4)15 

33 

14 

.011 

.oia 

013 

.013 

.013 

.012 

S4 

IS 

.009 

.009 

.009 

.009 

.009 

.010 

4)10 

)S 

26 

+.O0B 

+.008 

+.007 

+.007 

+.007 

+.007 

+.007 

96 

.001 

.004 

.004 

.004 

.004 

97 

SB 

.001 

.001 

.001 

28 

m 

-.001 

99 

30 

.004 

.004 

.004 

.004 

.004 

.00* 

.004 

30 

SI 

-.006 

-.OOfl 

-.007 

-.007 

-.007 

-.007 

-4)07 

SI 

39 

.009 

.009 

.009 

.009 

.009 

.010 

4)10 

93 

as 

-on 

.013 

,01  a 

.012 

.019 

.013 

4)12 

33 

34 

.014 

.014 

,014 

.015 

,015 

,015 

.015 

3* 

3S 

.016 

jon 

,017 

mi 

,013 

,018 

.019 

3S 

36 

-.019 

-,019 

-,oao 

-.020 

-.030 

-,021 

-.021 

>G 

37 

.021 

.023 

,023 

.023 

.033 

.023 

!024 

8T 

48 

.024 

.034 

.028 

,026 

.0^6 

98 

39 

J)9S 

.027 

!097 

!o28 

.028 

,DS9 

.039 

99 

4U 

iia9 

,029 

.030 

.030 

.031 

.031 

4)33 

*0 

41 

-.031 

-.033 

~<m 

-.03.1 

-.014 

-034 

-035 

41 

42 

.034 

.034 

.035 

.038 

,036 

,0,37 

,a37 

43 

43 

,036 

.037 

.038 

,0,38 

,039 

,040 

,040 

43 

44 

.040 

,040 

,041 

,043 

,042 

,043 

44 

45 

.041 

.042 

.043 

,044 

.044 

,045 

,046 

*i 

46 

-.044 

-.045 

-.045 

-,048 

-047 

-.04 -J 

-,049 

48 

47 

.047 

47 

49 

!049 

48 

'19 

ost 

4t 

^t) 

.0.M 

__'}^ 

.0.^6 

n,i7 

■"'■'* 

,<if,9 

,060 

XBDUCTION   OF   THE   ENGLISH   BAROMETER  TO   THE   FREEZINO   POINT. 


Da^rew  of 

Engliih  Inches 

1. 

Decreea  of 

Fahran* 

Tieit. 

Palmo- 
hoiU 

9§ 

9§.5 

99 

99.5 

30 

30.5 

31 

o 
51 

-.056 

-.057 

-.058 

-.059 

-.060 

-.061 

-.062 

o 
51 

52 

.059 

.060 

.061 

.062 

.063 

.064 

.065 

52 

5S 

J061 

.063 

.064 

.065 

.066 

.067 

.068 

53 

54 

.064 

.065 

.066 

.067 

.068 

.070 

.071 

54 

55 

.066 

X)68 

.069 

.070 

.071 

.072 

.073 

55 

56 

57 

-^9    * 
.071 

-.070 
.073 

-.071 
.074 

-.073 
.075 

-.074 
.076 

-.075 
.078 

-.076 
.079 

56 
57 

58 

.074 

.075 

.077 

.078 

.079 

.081 

.082 

58 

59 

.076 

.078 

.079 

.080 

.082 

.083 

.085 

59 

60 

.079 

.080 

.082 

.083 

.085 

.086 

.087 

60 

61 

-.081 

-.083 

-.084 

-.086 

-.087 

-.089 

-.090 

61 

62 

.084 

.085 

.087 

.088 

.090 

.091 

.093 

62 

63 

.086 

.088 

.089 

.091 

.093 

.094 

.096 

63 

64 

.089 

X)90 

.092 

.094 

.095 

.097 

.098 

64 

65 

.091 

.093 

.095 

.096 

.098 

.100 

.101 

65 

66 

-.094 

-.096 

-.097 

-.099 

-.101 

-.102 

-.104 

66 

67 

.096 

.098 

.100 

.102 

.103 

.105 

.107 

67 

68 

.099 

.101 

.102 

.104 

.106 

.108 

.109 

68 

69 

.101 

.103 

.105 

.107 

.109 

.110 

.112 

69 

70 

.104 

.106 

.108 

.109 

.111 

.113 

.115 

70 

71 

-.106 

-.108 

-.110 

-.112 

-.114 

-.116 

-.118 

71 

72 

.109 

.111 

.113 

.115 

.117 

.119 

.120 

72 

73 

.111 

.113 

.115 

.117 

.119 

.121 

.123 

73 

74 

.114 

.116 

.118 

.120 

.122 

.124 

.126 

74 

75 

.116 

.118 

.120 

.122 

.125 

.127 

.129 

75 

76 

-.119 

-.121 

-.123 

-.125 

-.127 

-.129 

-131 

76 

77 

.121 

.123 

.126 

.128 

.130 

.132 

.134 

77 

78 

.124 

.126 

.128 

.130 

.133 

.135 

.137 

78 

79 

.126 

.128 

.131 

.133 

.135 

.137 

.140 

79 

80 

.129 

.131 

.133 

.136 

.138 

.140 

.143 

80 

81 

-.131 

-.134 

-.136 

-.138 

-.141 

-.143 

-.145 

81 

82 

.134 

.136 

.138 

.141 

.143 

.146 

.148 

82 

83 

.136 

.139 

.141 

.143 

.146 

.148 

.151 

83 

84 

.139 

.141 

.144 

.146 

.149 

.151 

.1.54 

84 

85 

.141 

.144 

.146 

.149 

.151 

.154 

.156 

85 

86 

-.144 

-.146 

-.149 

-.151 

-.154 

-.156 

-.159 

86 

87 

.146 

.149 

.151 

.154 

.157 

.l.'>9 

.162 

87 

88 

.149 

.1.51 

.154 

.157 

.159 

.162 

.165 

88 

;      89 

.151 

.154 

.156 

.159 

.182 

.165 

.167 

89 

90 

1 

.153 

.156 

.159 

.162 

.164 

.167 

.170 

90 

i.    »i 

-.156 

-.159 

-.162 

-.165 

-.167 

-170 

-173 

91 

1      92 

.158 

.161 

.164 

.167 

.170 

.172 

.175 

92 

'1      9.3 

.161 

.164 

.167 

.170 

.172 

.175 

.178 

93 

;     94 

.163 

.166 

.169 

.172 

.175 

.177 

.180 

94 

,     95 

1 

.166 

.169 

.172 

.175 

.178 

.180 

.183 

95 

,1   n 

-.168 

-.171 

-.174 

-.178 

-.181 

-.183 

-.186 

96 

97 

.171 

.174 

.177 

.180 

.183 

.186 

.189 

97 

98 

.173 

.176 

.179 

.183 

.186 

.188 

.191 

98 

99 

.176 

.179 

.182 

.185 

.188 

.191 

.194 

99 

100 

.178 

.181 

.184 

.188 

.191 

.194 

.197 

100 

71 


TABLE    XVIII. 


FOE   BEDnclKG  THE    INl 


\.t  most  of  ihe  common  barometers  (he  scale  is  engraved  upon  a  slion  pliw 
|jms9,  or  of  ivory,  fixed  upon  the  wooden  frame  of  ihe  instrument.  In  socli  a  ci 
the  compound  expansion  of  the  two  substances  can  only  be  guessed  at,  nnd  the  I 
reclion  lo  be  opplmd  to  ilie  observations  for  reJucing  tliem  to  llie  freeiing  point  ( 
not  be  determined  witli  precision-  As  a  near  approximation  for  sucii  imper 
inslrumenin,  the  following  table  may  be  used.  In  computing  this  table,  the  exptia 
of  glass,  wbich  is  less  than  that  of  brass  and  greater  than  that  of  wood,  has  b 
subslituied  for  that  of  brass,  as  an  approximate  value  for  a  scale  composed  of  tl 
last  two  substances.  Tbe  table  thus  gives  ihc  true  correction,  in  English  ind 
for  the  baromeierB,  the  graduation  of  which  is  engraved  on  ihe  glass  lube  iieelf, 
answers  equally  for  auy  English  barometer  with  wooden  scale,  whatever  be  tliei 
stance  of  which  the  short  plate  bearing  the  graduation  is  made. 

CORS£CTIONS   1 


EipurtoBorUfl 

mtfht 

•Fibr. 

0J»01«lli<rfOl«fr.rl' 

rtr.  -  COOOOOMt. 

AltuhM 

BUOMUI  Itt  ftHftWl  iKlll-. 

,<**■ 

iHir 

38 

96.9 

9T 

•r.5 

9§ 

as.s 

90 

ao.s 

SO 

30.S 

u 

0 

+.076 

+.077 

+.079 

+.080 

+  .083 

+.0R8 

+.03B 

+.086 

+.088 

+  .089 

.M 

1 

+.073 

+.075 

+.07S 

+.078 

+.07B 

+  .080 

+  .0S2 

+.063 

+.086 

+  .086 

*M 

2 

+.071 

+  .072 

+.074 

+.075 

+.078 

+.078 

+.079 

+.080 

+.082 

+.081 

+J| 

8 

+.OfiS 

+  .070 

+  .071 

+.072 

+  .074 

+.075 

+.076 

+.078 

+,079 

+.060 

+.01 

* 

+.0«8 

+.087 

+  .069 

+  .070 

+.071 

+  .072 

+.074 

+.076 

+  .076 

+.077 

*M 

a 

+.06i 

+.086 

+  .069 

+.067 

+.063 

+  .070 

+.071 

+.072 

+.073 

+.074 

*Jn 

• 

+  .061 

+.002 

+  .0fi3 

+  .0fi6 

+  .066 

+  .067 

+  .069 

+.069 

+.070 

+.0J2 

■^M 

7 

+.059 

+.0B0 

+  .061 

+.063 

+  .OflB 

+  .064 

+.086 

+  .067 

+.068 

+.089 

+« 

S 

+.0J6 

+.0^7 

+  MS 

+.059 

+  .0B0 

+.061 

+.068 

+.064 

+.085 

+.066 

+.« 

» 

+.OSJ 

+  .066 

+  .C56 

+  .0S7 

+.058 

+  .059 

+.OtiO 

+.061 

+.082 

+.063 

*M 

10 

+.0S1 

+  .0S2 

+.05.1 

+.054 

+.03S 

+.036 

+.0S7 

+  .058 

+  .059 

+.060 

-fJlj 

11 

+.019 

+  .060 

+.051 

+.061 

+.052 

+.053 

+.054 
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METRICAL    BAROMETER. 


TABLE 


FOK 


REDUCING  TO  THE  FREEZING  POINT  THE  BAROMETRICAL 

COLUMN, 

MEASURED  BT  BRASS  SCALES,  EXTENDING  FROM  THE  CISTERN  TO 
THE  top;  calculated  from  260  TO  865  MILLIMETRES, 

and   for   each   degree   centigrade. 
By  M.  T.  Delcros. 
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Table  XIX. 

I  table  has  been  calculated  by  using  the  following  coefficients  of  dilatation : » 
rass,  linear  dilatation,  from  Laplace  and  Lavoisier  for  100^  C.  =  0.0018782. 
ercury,  dilatation  in  volume,  from  Dulong  and  Petit  for  100^  C.  =  0.0180180. 
natation  of  the  mercurial  column  for  lOO""  C.  •  •  .  =  0.01619^8. 
ilatation  of  the  mercurial  column  for  1^  C.  •  •  •  e=  0.0001614. 
bserved  height  reduced  to  freezing  point, 

H^h  —  h  (0.0001614).     T=^h  —  h  (^). 

second  term  of  this  last  formula  is  gpven  by  the  table,  when  the  temperature 
the  height  k  of  the  barometer  are  known ;  this  correction  must  be  nihtracted 
be  observed  height  A,  when  the  temperature  is  above  freezing  point ;  it  is  to  be 
when  the  temperature  is  below  zero,  or  freezing  point. 

I  table  allows  the  barometrical  heights  taken  at  the  highest  summits,  and  in  the 
It  mines,  to  be  corrected. 

Examples  of  Calculatum. 

_  mm. 

Barometer,  observed  height, 567.49 

Temperature  of  the  barometer,  -|-12®.7. 

Q  nulla 

for  10.0  =0.912 
Second  page,  ^  for   2.0  =  0.182 

for   0.7=0.064 


Total,  =  1.158 
Sukraetive  correction, —  1.16 


Barometer  at  zero,  666.33 


nifn. 


Barometer,  observed  height, 454.17 

Temperature  of  the  barometer,  — 7^.8. 

Q  tnn, 

for  7.0  =  0.514 


C  for  7.0  =  0.514 
First  page,  J  ^^^  ^^^  ^  ^^^^^ 


Total,  =  0.573 
Additive  correction, +0.57 

Barometer  at  zero,  454.74 
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PREFACE 


TO    THE    FIRST    EDITION. 


PROF.    JOSEPH    HENRY, 

Secretary  of  the  Smithsonian  Institution, 

Sib,— 

In  compliance  with  your  instructions,  I  have  prepared  the  collection  of 
teorological  Tables  contained  in  the  following  pages.  I  have  en- 
ivored  to  render  it  useful,  not  only  to  the  observers  engaged  in  the  sys- 
1  of  Meteorologiccd  Observations  now  in  operation  under  the  direction 
the  Smithsonian  Institution,  for  whom  it  was  immediately  designed,  but 
o  to  any  Meteorologist  who  may  desire  to  compare  and  to  work  out 
rtions  of  the  vast  amount  of  Meteorological  Observations  already  ao- 
mulated  in  the  stores  of  science. 

The  reduction  of  the  observations  and  the  extensive  comparisons,  with- 
it  'which  Meteorology  can  do  but  little,  require  an  amount  of  mechanical 
boT  which  renders  it  impossible  for  most  observers  to  deduce  lor  them- 
tlves  the  results  of  their  own  observations.  The  difficulty  is  still  further 
icreased  by  the  diversity  of  the  thermometrical  and  barometrical  scales 
chich  Meteorologists,  faithful  to  old  habits  rather  than  to  science  and  to 
eaaon,  choose  to  retain,  notwithstanding  the  additional  labor  they  thus 
^taitously  assume  to  themselves.  To  relieve  the  Meteorologist  of  a 
great  portion  of  this  labor,  by  means  of  tables  sufficiently  extensive  to 
"Eoder  calculations  and  even  interpolations  unnecessary,  is  to  save  his 
tute  and  his  forces  in  favor  of  science  itself,  and  thus  materially  contribute 
^ita  advancement  But  most  of  the  tables  useful  in  Meteorology  being 
■ottered  through  many  volumes,  which  are  often  not  of  easy  access,  this 
**fection  will  be,  it  is  hoped,  acceptable  to  the  friends  of  M^teotoVo^^ 
■**  will  snpply  a  want  very  much  felt  in  this  depaitmexvl  ol  \!tv^  ^\c3^\r»5l 


'T*-! 


-VI 


4  PBEFAOB  TO  THE'FIBST  EDmOH. 

In  the  selection  of  the  matteri  I  have  been  guided  by  the  ideft  that 
tables  which  I  sought  for  my  own  use  might  also  be  those  moat  likely  tfj 
be  wanted  by  others.    But  I  wish  the  following  to  be  considered  ai «] 
first  collection,  containing  only  the  tables  most  appropriate  to  the 
])urpose.     They  are,  therefore,  arranged  in  different  and  independent 
with  distinct  paging,  but  constituting  together  a  frame*work  into, 
any  tables  may  be  readily  inserted  when  wanted,  either  to  make  the  colk»| 
tibn  more  complete,  or  to  present  a  choice  of  tables  calculated  from 
what  different  elements,  or  adapted  to  various  methods  of  calculation. 

The  measurement  of  heights  by  means  of  the  barometer  being  ii 
mately  connected  with  Meteorology,  it  was  thought  not  inappiopiiaftB 
admit  into  this  collection  Hypsometrical  Tables,  destined  to  render  this 
of  calculations  more  easy  and  more  rapid,  and  thus  to  increase  the  tasts: 
a  method  so  useful  in  physical  geography.  I  have  preferred  the  taUfli^ 
DelcEOs,  as  uniting  in  the  greatest  degree  simplicity  and  accuracy, 
of  Gkiuss,  Bessel,  and  Baily  may  be  given  afterwards. 

Every  table  contains  directions  for  its  use,  when  necessary;  m< 
the  indication  of  the  elements  used  in  its  calculation,  and  of  the 
from  which  it  has  been  taken.     When  no  remark  is  made  as  to  this 
point,  the  table  has  been  expressly  calculated  for  this  volume. 


Very  respectfully, 


Your  obedient  servant, 


A.  GUYOT. 


Cambridge,  Mass.,  December  15//i,  1851. 


PREFACE 


TO    THE    SECOND    EDITION. 


o    PROF.    JOSEPH    HENRY, 

Secretary  of  the  Smithsonian  Iiutituiion, 

Sib,— 

Is  sending  to  you  the  Meteorological  Tables  composing  the  first  edition  of 
is  Tolume,  published  iji  1852, 1  expressed  tlie  desire  that  they  be  consid- 
^  as  a  first  collection,  containing  the  tables  most  needed  at  the  time  by 
te  meteorological  observers  engaged  in  the  system  carried  on  under  the 
ipervision  of  the  Smithsonian  Institution,  but  destined  to  be  increased. 
vas  in  that  expectation,  I  remarked,  that  the  tables  had  ))ecn  arranged  in 
dependent  series,  as  a  kind  of  framework,  into  which  a  larger  number 
»iild  readily  be  inserted.  It  seemed,  indeed,  highly  desirable  to  offer  to 
«  Meteorologist  and  Pliysical  Geographer,  not  only  the  tables  they  daily 
ied  for  working  out  the  results  of  their  observations,  but  also  such  a  vari- 
y  of  tables,  computed  from  different  elements,  or  by  different  methods,  or 
lapted  to  different  measures,  as  to  enable  every  one  to  choose  among  them 
lOse  that  he  most  approves,  and  at  the  same  time  properly  to  compare  and 
appreciate  the  results  obtained  by  others. 

Thanks  to  the  congenial  spirit  with  which  the  elevated  views  of  the  fonn- 
ir  of  the  Smithsonian  Institution  are  carried  out,  that  character  of  general 
K.*fulness  is  not  wanthig  in  the  present  volume.  With  your  agreement,  the 
*esent  edition  contains  more  than  three  times  as  much  matter  as  the  first ; 
id  a  rapid  indication  of  the  additions  will  suffice  to  justify  them,  and  to 
K>w  that,  in  selecting  or  calculating  the  new  tables,  the  object  just  men- 
t>ncd  was  constantly  kept  in  view 

As  to  tlie  tables  in  the  first  edition,  I  must  remark  that,  several  of  them 
iTing  been  printed  in  my  absence,  the  copy  prepared  for  the  printiir,  in 
hicli  decimals  had  to  be  left  out,  failed  to  give  always  the  nearest  vahn?. 
Ihongh  these  errors  are  too  small  to  have  any  importance  Avhatsoevor  in 
bteorology,  a  careful  revision  of  all  the  tables  on  the  original  computations 
ii  made,  and  they  were  corrected  in  the  present  edition  TV\g  fe^^  vv.q,\\\^ 
iffprints  which  were  discovered  are  indicated  in  a  tab\e  ot  errata  W  >\\& 


6  FBEFACE  TO  THZ  BECOHD  EDITIOH. 

In  the  Thermometricftl  aeries  rix  small  tables  have  been  n'jdci ;  ilicvwcn 
prepared  for  oouverting  into  each  otlier  differential  ref^uli^  ]i\y:-u  In  >!'; 
of  any  one  of  the  throe  thermometrical  scales,  irre^)eL'li^'l;  uf  tla'ir 
point. 

The  Hygrometrioal  series  has  been  entirely  reoi^niiicd.  It  only  cofe 
tuned  five  tables,  all  in  French  measures,  and  the  Appendix.  It  issor 
composed'  of  twenty-seven,  arranged  in  three  divisions.  In  Uie  first  B 
found  ten  tables,  based  on  B^pianlt*s  hygrometrioal  constants,  both  1 
French  and  in  English  measures,  in  two  corresponding  sets,  fortlieutei 
the  psychrometer,  the  dew-point  instruments,  and  for  cumputing  the  vb% 
of  vapor  in  the  air.  The  whole  set  in  English  measnruR,  and  Table  V,k 
French  measures,  have  been  prepared  for  this  edition.  Bcnig  ba^idonfll 
best  elements  we  now  possess,  they  are  given  here  for  ordinaiy  use.  K 
second  division  contuns  the  seven  most  important  tables  pulilisliod  in  fi 
Greenwich  Observations,  and  Glaisher's  ezteusive  Psvchromctrical  1^ 
These  tables  being  much  used  in  England,  and  the  restiks  obtained  b/tli 
exliibiting  no  inconsiderable  differences  from  those  derived  from  tliDj^ 
ceding  ones,  they  are  indispensable  for  comparing  these  results.  Tlie  t1 
division,  composed  of  ten  miscellaneous  tables,  furnishes  the  means  of  en 
paring  the  different  values  of  the  force  and  the  weight  of  vapor,  espt-cial 
tlwse  which  have  frequently  been  used  in  Germany,  and  also  of  redud 
the  indications  of  Sanssure's  Hair-IIygrometer  to  tlie  ordinary  scald 
moisture.  The  Appendix  has  remained  as  in  the  first  edition,  but  allti 
tables  have  been  revised  and  corrected. 

The  Barometrical  series,  now  in  four  divisions,  has  been  increased  fw 
twelve  to  twenty-eigbt  tables.  Excepting  three  small  tables  for  capilll 
action,  all  the  new  ones  have  been  computed  for  this  edition.  The  c 
parisoH,  uow  so  much  needed,  of  the  Russian  barometer  with  the  oil 
scales,  appears  here  for  the  first  time. 

The  Hypsomctrical  series  is  almost  entirely  new.  It  contained  only  I 
cros's  table  for  barometric  and  Rcgnault's  table  for  thermomctric  mmsa 
mcnts,  besides  two  auxiliary  tables  and  the  thirteen  small  tables  ofi 
Appendix.  It  now  offers  twenty-three  tables  for  barometrical  mcasurein 
of  heights,  in  which  all  the  princi|)al  formuliB  and  scales  are  rcpresentc 
tliroe  for  the  measurement  of  heights  by  the  tbcrmonieter,  in  French  ti 
English  measures ;  ami  a  rich  Appendix  of  forty-four  tables,  more  exte 
and  convenient  than  those  in  the  old  set,  whieh  afford  the  means  of  M 
converting  into  each  other  all  the  measures  usually  emjiluyed  for  indicat 
altitudes. 

The  sencs  of  Metcorolo^rlcal  Corrections  for  periodic  and  uon-pcri( 
variations,  for  alt  parts  of  tlic  world,  mostly  dno  to  the  untiring  industi] 
Professor  Dove,  is  an  addition  which  will  surely  be  appreciated  by  tl 
who  kitow  how  difficult  a'  'be  original  tables  is  for  most  Mctei 
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sts.    A  few  tables  have  been  added  to  Dove's  collection,  computed  by 

usher,  Captain  Lefroy,  and  by  myself.     Most  of  the  tables  refer  to  tcm- 

•atare,  only  two  to  moisture.     Two  tables  of  Barometrical  Corrections 

iTo  been  placed  in  the  Hypsometrical  series,  where  they  were  needed, 

til  they  can  be  joined  by  others  to  make  a  set  in  this  series,  which  still 

aits  new  contributions,  especially  for  these  last  two  departments. 

Ihe  Miscellaneous  series  is  but  begun.     I  have  prepared  a  list  of  useful 

>lcs,  which  would  be  no  doubt  welcome  to  the  lovers  of  Terrestrial  Physics, 

d  which  may  be  published  at  some  future  occasion,  if  you  should  then 

d  it  expedient. 

The  present  collection  lacing  designed,  not  for  the  scientific  only,  but  for 

I  observers  at  large,  the  propriety  of  the  explicit  and  popular  form  of 

I  explanations  which  accompany  the  tables,  and  of  the   directions  for 

ng  them,  will  readily  be  understood. 

!  close  by  the  remark,  that,  in  every  instance,  the  works  from  which  the 

les  were  taken  have  been  carefully  noted,  and  due  credit  given  to  their 

hors.     For  all  the  tables  without  author's  names,  I  am  myself  respon- 

e. 

I  remain.  Sir, 

Very  respectfully,  yours, 

A.  GUYOT. 
BiNCETON,  N.  J.,  December^  1857, 


-^.-•t-- 


PREFACE 


TO    THE    THIRD    EDITION. 


A  NEW  series  of  Hjgrometrical  Tables,  based  on  Begnault's  Table  of 
Forces  of  Vapor,  lias  been  published  bj  Mr.  Olaisher,  in  Loudon,  1856. 
however,  the  Psychrometrical  Table  has  not  been  computed  from 
formula,  but  by  means  of  empirical  factors,  the  results  dififor  from 
contained  in  Table  YII.  B.    A  table  containing  01aisher*8  empirical 
tors,  tlierefore,  has  been  added,  and  will  be  found  on  page  144  B. 

Table  XYIIl.  of  the  Barometrical  set,  C,  page  72,  of  the  Second  E< 
for  reducing  to  the  freezing  point  the  Barometers  with  glass  or 
scales,  copied  from  the  Instructions  of  the  Royal  Society  of  Loudgn^ 
which  is  reprinted  in  most  of  the  English  works  on  Meteorology, 
been  found  erroneous,  a  new  table  has  been  computed  and  substitatal 
it.    As  a  large  number  of  observers  still  use  barometers  with  wooden 
it  was  found  advisable  to  enable  them  to  make  the  needed  interpolationil 
sight,  by  giving  the  corrections  for  every  degree  of  the  thermometer,  fram^ 
to  100''  Fahr.,  and  for  barometric  heights  ranging  between  26  and  81  h 

The  small  Table  VI.  D,  page  48,  of  the  Hypsometrical  Tables  by  the  wril 
having  been  found  useful  for  rapid  computation  of  approximate  results, 
larger  one  of  the  same  description,  whicli  allows  to  make  at  sight  e^ 
interpolation,  has  been  added,  on  page  92,  as  Table  XIX'.  The  scient 
traveller,  wishing  to  determine,  when  ascending  a  mountain,  the  elei 
of  the  physical  or  geological  phenomena  that  he  meets  with,  such  as 
stations  of  remarkable  plants,  limits  of  zones  of  vegetation,  —  the  geok 
who  uses  the  aneroid  barometer  for  geological  sections,  —  the  engineer 
wishes  to  know,  on  the  ground,  approximately,  his  results,  —  will  find  it 
vonient  to  obtain  the  relative  heights  indicated  by  their  instrument  bf 
simple  multiplication.     The  use  of  the  table  is  explained  page  D  90. 

Some  of  the  decimals  in  the  smaller  Table  VI.  D,  page  48,  above 
tioiicd,  have  been  slightly  altered  in  order  to  make  both  tables  agree. 

In  set  E  of  Meteorological  Corrections,  a  table  of  corrections  derived 
Professor  C.  Dewey  from  the  hourly  observations  of  Professor  Snell, 
Amherst  College,  has  been  added,  which  will  be  of  service  especially 
the  numerous  observers  in  New  England  and  in  the  neighboring  States. 

The  errata  indieated  in  the  Second  Kdition,  and  a  few  unimportant  oiv 

found  since,  have  )>een  corrected.     No  other  changes  have  been  made  i 

this  edition. 

A.  GUYOT. 
Princeton,  X.  J.,  Aprils  1859. 
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GENERAL    COMPARISON 


OF 


THE   THERMOMETRICAL   SCALES, 


OK 


TABLES 


nXG    TDE  CORRESrONDIXO  VALUES   OF  EACH  FULL  DEGREE  OF  FAIIREXHEIT's, 
CENTIGRADE,   AND    REAUMUIt's    THERMOMETERS,   FROM 
-1-212^   TO    — 390   FAHRENHEIT. 
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1 


>MPARISON   OF   THE   THERiMOMETRICAL   SCALES. 


first  three  tables  of  this  set  give  a  simultaneous  comparison  of  the  three  scales 
used  at  present  in  Meteorology,  and  especially  of  llie  portion  of  the  scales  not 
5cd  in  the  more  extensive  tables  which  follow  them.  They  form  thus  a  com- 
t  to  these  last  tables ;  but  as  most  of  the  temperatures  contained  in  them  do 
;ur  in  Meteorology,  the  comparison  of  the  full  degrees  was  found  sufficient. 
se  three  tables  have  been  taken  from  E.  L.  Schxibartli's  Collection  of  Physical 
.    Berlin,  1836. 

lea  IV.  to  IX.  being  more  useful  to  the  Meteorologist,  the  calculation  has  been 
I  out  for  every  tenth  of  a  degree.  Tables  VII.  and  IX.  are  from  the  Annuaire 
rologique  de  France ;  the  others  have  been  calculated. 

lomparison  of  the  Centigrade  and  Fahrenheit  degrees  near  the  boiling  point,  for 
tenth  of  a  degree,  for  the  sake  of  the  comparison  of  standard  thermometers, 
je  found  at  the  end  of  Table  VI. 

iWes  X.  to  XV.  will  be  found  useful  for  comparing  differential  results,  such  as 
jw  of  temperature,  and  any  relative  amount  expressed  in  degrees  of  different 
CI,  without  reference  to  their  respective  zeros. 


I.    COMrAKlSOS  OF  FAIIREXIIEIT'S  THERMOMETRICAL  SCALE  TnTD  IB 
CKXTIGltADE   AXI)   REAUMUR'S. 

r>  K«!ir.  ^-  yr- —  .1?->  ;  Crnii;;.  =  (i*  —  .1S=)  t  Raam. 
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UPABISON  OF  FARR.^S  THERMOMETRICAL  SCALE  WITH  THE  CENTI6.  AND  REATTM.     2 


x°  Fahr.  = 

(jfO  —  32°) 

*  Centig.  s 

=  (j:°  —  32°)  }  Reaum. 

n. 

Cenlifradfi. 

Reaumur. 

Fahreo. 

Centigrade. 

Reaumur. 

Fahren. 

Cenllgnide. 

Reaumur. 

+33.33 

+26.67 

+48 

+  8.89 

+  7.11 

+  4 

-15.56 

-12.44 

1 

32.78 

26.22 

47 

8.33 

6.67 

8 

-16.11 

-12.89 

32.22 

25.78 

46 

7.78 

6.22 

2 

-16.67 

-18.33     1 

31.67 

25.33 

45 

7.22 

6.78 

1 

-17.22 

-13.78     1 

31.11 

24.89 

44 

6.67 

6.33 

0 

-17.78 

-14.22     • 

80.56 

24.44 

43 

6.11 

4.89 

-  1 

-18.33 

-14.67 

30.00 

24.00 

42 

6.56 

4.44 

-  2 

-18.89 

-15.11 

29.41 

23.56 

41 

6.00 

4.00 

-  3 

-19.44 

-15.56 

28.89 

23.11 

40 

4.44 

8.56 

-  4 

-20.00 

-16.00 

28.33 

22.67 

39 

3.89 

8.11 

-  6 

-20.56 

-16.44 

27.78 

22.22 

38 

8.83 

2.67 

-  6 

-21.11 

-16.89 

27.22 

21.78 

37 

2.78 

2.22 

-  7 

-21.67 

-17.33 

26.67 

21.33 

86 

2.22 

1.78 

-  8 

-22.22 

-17.78 

26.11 

20.89 

85 

1.67 

1.33 

-  9 

-22.78 

-18.22 

25.56 

20.44 

S4 

1.11 

0.89 

-10 

-23.83 

-18.67 

25.00 

20.00 

33 

0.56 

0.44 

-11 

-23.89 

-19.11 

24.44 

19.56 

32 

0.00 

0.00 

-12 

-24.44 

-19.56 

23.89 

19.11 

81 

-  0.56 

-  0.14 

-13 

-25.00 

-20.00 

23.33 

18.67 

30 

-  1.11 

-  0.89 

-14 

-25.66 

-20.44 

22.78 

18.22 

29 

-  1.67 

-  1.83 

-15 

-26.11 

-20.89 

22.22 

17.78 

28 

-  2.22 

-  1.78 

-16 

-26.67 

-21.33 

21.67 

17.33 

27 

-  2.78 

-  2.22 

-17 

-27.22 

-21.78 

21.11 

16.89 

26 

-  8.33 

-  2.67 

-18 

-27.78 

-22.22 

20.56 

16.44 

25 

-  3.89 

-  3.11 

-19 

-28.33 

-22.67 

20.00 

16.00 

24 

-  4.44 

-  3.56 

-20 

-28.89 

-23.11 

19.44 

15.56 

23 

-  5.00 

-  4.00 

-21 

-29.44 

-23.56 

18.89 

15.11 

22 

-  6.56 

-  4.44 

-22 

-30.00 

-24.00 

18.33 

14.67 

21 

-  6.11 

-  4.89 

-23 

-30.56 

-24.44 

17.78 

14.22 

20 

-  6.67 

-  6.33 

-24 

-31.11 

-24.89 

17.22 

13.78 

19 

-  7.22 

-  5.78 

-25 

-31.67 

-25.33 

16.67 

13.33 

18 

-  7.78 

-  6. 22 

-26 

-32.22 

-25.78 

16.11 

12.89 

17 

-  8.33 

-  6.67 

-27 

-32.78 

-26.22 

15.56 

12.44 

16 

-  889 

-  7.11 

-28 

-33..% 

-26.67     ! 

15.00 

12.00 

15 

-  9.44 

-  7.56 

-29 

-33.89 

-27.11     ! 

14.44 

11  56 

14 

-10.00 

-  8.00 

-30 

-34.44 

-27.56 

13.8^ 

11.11 

13 

-10.56 

-  8.44 

-31 

-35.00 

-28.00 

13.83 

10.67 

12 

-11.11 

-  8.89 

-32 

-35.56 

-28.44 

12.78 

10.22 

11 

-11.67 

-  9.33 

-33 

-36.11 

-28.89 

I 

12.22 

9.78 

10 

-12.22 

-  9.78 

-34 

-36.67 

-29.33 

1 

11.67 

9.33 

9 

-12.78 

-10.22 

-35 

-37.22 

-29.78 

( 

11.11 

8.89 

8 

-13.33 

-10.67 

-86 

-37.78 

-30.22 

lOM 

8.44 

7 

-13.89 

-11.11 

-37 

-38.33 

-30.67 

1     1     IMO 

8.00 

6 

-1444 

-11.56 

-38 

-3889 

-31.11 

1 

>       9M 

7.66 

5 

-15.00 

-12.00 

-39 

-39.44 

-31.56 

For  the  Co 

ntinuation  to 

B  Table  IV.  au 

dV. 

TI.    COMPARISON  OF   THE    CENTIGRADE    THERMOMETER  WITH  REAUinJEI 

AND  FAURENHEITS. 


sfi  Centig.  =.  (32  +  {  r»)  Fahr.  ■=  1  x°  Reanm. 

C«ntlf. 

Reaumur. 

Fahraiheit. 

Ceiilig. 

Reaumur. 

FahrenheiL 

.'    Ceotif. 

1 

Raaumur. 

1 

+  11)0 

+S0.0 

+212.0 

+  83 

+66.4 

+181.4 

+  66 

+62.8 

+1508  1 

99 

79.2 

210.2 

82 

65  6 

179.6 

65 

52.0 

1490)  1 

1        98 

7S.4 

208.4 

81 

64.8 

177.8 

64 

51.2 

1472 

i     ^'^ 

77.6 

206.6 

80 

640 

176.0 

63 

60.4 

145.4 

i:      9ti 

7G.S 

204.8 

1       79 

63.2 

174.2 

1       62 

1 

49.6 

14SJ 

93 

76.0 

203.0 

1       78 

62.4 

172.4 

61 

48.8 

141.8 

94 

73.2 

201.2 

77 

61.6 

170.6     . 

1       60 

48.0 

14(M) 

93 

74.4 

199.4 

76 

60.8 

168.8 

59 

47.2 

1S8J 

92 

736 

197.6 

75 

60.0 

167.0 

58 

46.4 

13<U 

91 

723 

195,8     ■ 

1 

74 

59.2 

165.2 

57 

45.6 

134.S 

90 

72.0 

194.0 

73              58.4 

163.4 

56 

44.8 

132.8 

S9 

71.2 

192.2 

72       ;       57.6 

161.6 

53 

44.0 

1S1.0 

S5 

70.4 

190.4     '        71 

56.8      !      159.3 

54 

43.2 

129.2   ! 
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87 
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188.6            70             56.0      !      158.0 

53 

42.4 

5?6 

68.8 

186.8     ,        69       1       55.2      '      156.2 

52 

41.6 

125^< 

85 

68«0 

185.0             68       1       54.4            154.4 

51 
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84 
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III.    COMIWRISON  OF  RFAUMUKS  THKKMOMFTER  WITH  FAHRENHEITS 

AND   THE   CFNTIGKADE. 
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COMPARISON 


OP 


FAHRENHEIT'S  THERMOMETER 


WITH 


THE   CENTIGRADE  AND  WITH  THAT  OF  REAUMUR, 


OR 


TABLES 

COXVERTINO  THE  DEGREES  OP  FAHREXIIEIT  INTO  CENTIGRADE  DEGREES   AND 

INTO  DEGREES   OF   REAUMUR; 

GIVIXG    THE  CORRESPONDING   VALUES    FOR   EACH   TENTH   OF  A   DEGREE, 

FROM   H-122°  TO   — 76°   FAHRENHEIT. 
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CONVERSION    OF    DEGREES   OF   FAHRENHEIT   INTO    CENTIGRADE    DEGREES. 


Tenths  of  Detp'ee*. 


5. 

6. 

Cenlig. 

Ceiitiir. 

-1-50.28 

+50.33 

49.72 

49.78 

49.17 

49.22 

48.61 

48.67 

48.06 

48.11 

47.50 

47.56 

y. 


§. 


46.94 
46.39 
45.83 
45.28 

44.72 
44.17 
43.61 
43.06 
42.50 

41.94 
41.39 
40.88 
40.28 
39.72 

39.17 
38.61 
38.06 
37.50 
36.94 

36.39 
35.83 
35.28 
34.72 
34.17 

33.61 
33  06 
32.50 
31.94 
31.39 

.30.83 
30.28 
29.72 
29.17 
28.61 

5. 


47.00 
46.44 
45.89 
45.33 

44.78 
44.22 
43-67 
43.11 
42.56 

42.00 
41.44 
40.89 
40.33 
39.78 

89.22 
38.67 
88.11 
37.56 
37.00 

36.44 
35.89 
35.33 
34.78 
34.22 

33.67 
.33.11 
32.56 
32.00 
3144 

30.89 
30.33 
29.78 
29.22 
28.67 

6. 


+  50.39 
49.83 
49.28 
48.72 
48.17 

47.61 
47.06 
46.50 
45.94 
45.39 

44.83 
44.28 
48.72 
43.17 
42.61 

42.06 
41.50 
4094 
40.39 
89.83 

39.28 
38.72 
.38.17 
37.61 
37.06 

36.50 
35.94 
85.39 
34.83 
84.28 

83.72 
83.17 
.S2.61 
32.06 
31.50 

30.94 
80.39 
29.83 
29.28 
28.72 

y. 


Ceniig. 
+50.44 
49.89 
49.33 
48.78 
48.22 

47.67 
47.11 
46.56 
46.00 
45.44 

44.89 
44.33 
48.78 
43.22 
42.67 

42.11 
41.56 
41.00 
40.44 
89.89 

39.38 
88.78 
88.22 
87.67 
87.11 

86.56 
36.00 
35.44 
34.89 
84.33 

33.78 
33.22 
32.67 
32.11 
31.56 

31.00 
80.44 
29.89 
29.33 

28.78 

§. 


O. 


Cent  iff. 
+50.50 

49.94 

49.39 

48.83 
48.28 

47.72 
47.17 
46.61 
46.06 
45.50 

44.94 
44.S9 
43.83 
43.28 
42.72 

42. 17 
41.61 
41.06 
40.50 
89.94 

39.39 
38.88 
88.28 
37.72 
87.17 

86.61 
36.06 
.35..50 
34  94 
84.39 

83.83 
83.28 
32.72 
33.17 
81.61 

81.06  I 
30.50 
29.94  . 
29.39  , 
28.83 

O. 


CONVERSION    OF   DEGREES   OF    FAHRENHEIT  INTO   CENTIGRADE  DEGREES. 


1 

1 

1 

Fiiliruii' 
heil. 

Tenllu  of  Degrees. 

0. 

1. 

9. 

3. 

4. 

5. 

e. 

7. 

8. 

\ 

+J2 

1   Ctfiitiir. 
+27.78 

+27.83 

OlltJL'. 

+27.89 

Cenliir. 
+27.94 

+28.00 

Centig. 
+28.06 

Crntig. 
+28.11 

Centi^. 
+28.17 

Centif. 
+28^ 

+fi 

SI 

27.22 

27.28 

27.33 

27.39 

27.44 

27.50 

27.56 

27.61 

27.67 

ff 

i       80 

26.67 

26.72 

26.78 

26.83 

26.89 

26.94 

27.00 

27.06 

27.11 

fi 

•|       79 

26.11 

26  17 

26.22 

26.28 

26.33 

26.39 

26.44 

26.50 

26.56 

H 

73 
1 

•    25.56 

25.61 

25.67 

25.72 

25.78 

25.83 

25.89 

25.94 

26.00 

» 

.1 

,i       77 

25.00 

25.06 

25.11 

25.17 

25.22 

25.28 

25.33 

25.39 

25.44 

» 

1- 

24.44 

24..50 

2 1.56 

24.61 

24.67 

24.72 

24.78 

24.83 

24.89 

24 

.!       75 

23.89 

23.94 

24.00 

24.06 

24.11 

24.17 

24.22 

24.28 

24.33 

24 

74 

23.33 

23.39 

23.4 1 

23.50 

23.56 

23.61 

2367 

23.72 

23.78 

n 

73 

22.78 

22.83 

22.89 

22.94 

23.00 

23.06 

23.11 

23.17 

23.22 

23 

72 

22.22 

22.23 

22.33 

22..39 

22.44 

22.50 

22.56 

22.61 

22.67 

23 

71 

21.67 

21.72 

21.78 

21.83 

21.89 

21.94 

22.00 

22.06 

22.11 

» 

70 

21.11 

21.17 

21.22 

21.28 

21.33 

21.39 

2144 

21.50 

21.56 

21 

;        69 

20.56 

20.61 

20.67 

.    20.72 

20.78 

20.83 

20.89 

20  94 

21.00 

21 

68 

2000 

20.06 

20.11 

20.17 

20.22 

20.28 

20.33 

20.39 

20.44 

» 

|!       67 

19.4  4 

19..J0 

19.56 

19.61 

19.67 
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-18.62 

-10      1 

-18.67 

-18.71 

-18.76 

-18.80 

-18.84 

-18.89 

-18.93 

-18.98 

-19.02 

-19.07 

-11      i 

-19.11 

-19.16 

-19.20 

-19.24 

-19.29 

-19.33 

-19.38 

-19.42 

-19.47 

-19.51 

-12 

pl9  56 

-19.60 

-19.64 

-19.69 

-19.73 

-19.78 

-19.82 

-19.87 

-19.91 . 

-19.96 

-IS 

-20.00 

-20.04 

-20.09 

-20.13 

-20.18 

-20.22 

-20.27 

-20.31 

-20.36 

-20.40 

-14      1 

-20.44 

1 

-20.49 

-20.53 

-20.58 

-20.62 

-20.67 

-20.71 

-20.76 

-20.80 

-20.84 

■ 

-15 

1 
-20.89 

-20.93 

-20.98 

-21.02 

-21.07 

-21.11 

-21.16 

-21.20 

-21.24 

-21.29 

-16 

-21. .33 

-21.38 

-21.42 

-21.47 

-21.51 

-21. .56 

-21.60 

-21.64 

-21.69 

-21.73 

-17 

-21.78 

-21.82 

-21.87 

-21.91 

-21.96 

-22.00 

-22.04 

-22.09 

-22.13 

-22.18 

-18 

-22.22 

-22.27 

-22.31 

-22.36 

-22.40 

-22.44 

-22.49 

-22.53 

-22.58 

-22.62 

-19 

-22.67 

1 

-22.71 

-22.76 

-22.80 

-22.84 

-22.89 

-22  93 

-22.98 

-23.02 

-2307 

-20 

1 
-23.11 

-23.16 

-23.20 

-23.24 

-23.29 

-23.33 

-23  38 

-23.42 

-23.47 

-23  51 

-21 

-23.56 

-2360 

-2364 

-23.69 

-23.73 

-23.78 

-23  82 

-23.87 

-23.91 

-23.96 

-22 

-24.00 

-24.04 

-24  09 

-2  4.13 

-24.18 

-2  4  22 

-24.27 

-24.31 

-24.36 

-24.40 

-23 

-2  4.44 

-24.49 

-2  4. .53 

-24..58 

-24.62 

-24.67 

-24.71 

-24.76 

-24.80 

-24.84 

;  -24 

1 

-24.89 

1 

-24.93 

-2  4.93 

-25.02 

-25.07 

-25.11 

-25.16 

-25.20 

-25.24 

-25  29 

-25 

1 
-25.33 

-25.38 

-25.42 

-2.5.47 

-25.51 

-25.56 

-25.60 

-25.64 

-25.69 

-2573 

-26 

-25.78 

-25.82 

-25.87 

-25.91 

-25.96 

-26.00 

-26.04 

-26.09 

-26.13 

-26.18 

-27 

-26.22 

-26.27 

-26.31 

-26.36 

-26.40 

-26.44 

-26.49 

-26.53 

-26.58 

-26.62 

1       --^ 

-26.67 

-26.71 

-26.76 

-26.80 

-26.84 

-26.89 

-26.93 

-26.98 

-27  02 

-27.07 

-29 

-27.11 

-27.16 

-27.20 

-27.24 

-27.29 

-27.33 

-27.38 

-27.42 

-27.47 

-27.31 

-30 

-27  .56 

-27.60 

-27.64 

-27.69 

-27.73 

-27.78 

-27.82 

-27.87 

-27.91 

-27.96 

1      -31 

-28.00 

-28.04 

-28.09 

-28.13 

-28.18 

-2822 

-28.27 

-28.31 

-28..36 

-28.40 

'      -32 

'-28  41 

-28. 49 

-28.53 

-28..58 

-28.62 

-28.67 

-28.71 

-28.76 

-28.80 

-28.84 

-33 

;-28.89 

-28.93 

-28.98 

-29.02 

-29.07 

-29.11 

-29.16 

-29  20 

-29.24 

-29.29 

1     -^^ 

-29.33 

1 

-29.38 

-29  42 

-29.47 

-29.51 

-29.56 

-29.60 

-29.64 

-29.69 

-29.73 

-35 

-29.7S 

-29.82 

-29.87 

-29.91 

-29.96 

-30.00 

-.30  04 

-30.09 

-30.13 

-30-18 

;   -•^*^ 

-30.22 

-30.27 

-30.31 

-.30.36 

-30.40 

-.30.4  4 

-30.49 

-30.53 

-30.58 

-30.62 

:      -37 

-30.H7 

-30.71 

-30.76 

-.30.80 

-30.84 

-30.89 

-.30.93 

-30.98 

-31.02 

-31.07 

1       "^^ 

-31.11 

-31.16 

-31.20 

-31.24 

-31.29 

-31.33 

-31.38 

-31.42 

-31.47 

-31.51 

-39 

-31.56 

-31.60 

-31.64 

-31.69 

-31.73 

-31.78 

-31.82 

-31.87 

-31.91 

-31.96 

.!       -40 

-32.00 

-30.04 

-30.09 

-30.13 

-30.18 

-30.22 

-30.27 

-30.31 

-30.36 

-3040 

1 

:         0. 

1 

1. 

tK. 

8. 

4. 

5. 

6. 

7. 

§. 

0. 

21 


n\ 


TI.-VII. 


COMPARISON 


OP 


THE  CENTIGRADE  THERMOMETER 


WITH 


THE  TEIERMOMETEUS  OF   FAHRENHEIT  AND  OF   REAUMUR, 


OB 


TABLES 

FOR  COXVERTING   CENTIGRADE  DEGREES   INTO    DEGREES   OF   FAHRENHEIT 

AND   OF   REAUMUR; 

GIVING    THE    CORRESPONDING   VALUES    FOR   EACH   TENTH    OP  A   DEGREE, 

FROM   4-50°  TO   — 54®    CENTIGRADE. 


A  23 


i 


COKTERSION   OF   CENTIGBADE   DEGREES    INTO 


OF   FAHHENHEIT. 


Tialhad-DgsHH. 

•. 

1. 

9. 

S. 

4. 

S. 

e. 

7. 

s. 

9. 

r>lirM. 

Ttyam. 

pjihttn. 

F.r.nn. 

F.hre.i. 

F.t.™L 

Fahrrn. 

F.l,n>n. 

F.hn.1.. 

F-l.™, 

tu 

+  182.00 

+1M.18 

+  122.36 

+  122.54 

+  122,72 

+  122,90 

+  123.08 

+123  26 

+  123.44 

+  123.62 

0 

I20.S0 

120.38 

I20..J6 

120.74 

120.92 

121.10 

121.28 

121.4(1 

121.64 

121.82 

.« 

118.40 

1I8..W 

118.7B 

118.!1J 

119.12 

119.30 

119.48 

119.66 

119.84 

120.02 

.*7 

tlS.60 

116.78 

116.9« 

117.14 

1I7J12 

117.50 

117.68 

117.86 

118.04 

118.22 

.« 

114.80 

114.98 

115.16 

118.34 

115.52 

115.70 

115.88 

116.06 

116.24 

118.42 

.45 

1)3.00 

113.18 

113.36 

118,54 

113.72 

113.90 

114.08 

114.26 

114.44 

114.62 

M 

111.20 

111.38 

111.58 

111.74 

111.92 

112.10 

112,28 

112.46 

112.64 

112.82 

il 

109.40 

109.88 

109.76 

109,94 

110,12 

110.30 

110.48 

110.66 

110.84 

111.02 

« 

lOT.aO 

107.78 

107.98 

108.14 

108.32 

108.50 

108,69 

108.86 

100.04 

109.22 

>4l 

105,80 

105.98 

106.16 

106.34 

106.52 

106.70 

106.89 

107.06 

107.24 

107.42 

.« 

104.00 

104.18 

104.36 

104.S4 

104.73 

104.90 

105.08 

105.26 

105.44 

105.62 

II 

102.su 

102.88 

102.88 

102.74 

102,92 

103.10 

103.2S 

103.46 

103.64 

103.82 

'K 

100.40 

100.38 

100.76 

100.94 

101.12 

101.30 

101.48 

101.66 

101.84 

103.02 

V 

98  .ao 

98.78 

98.96 

99.14 

99.32 

99.50 

99.68 

99,86 

100.04 

100.22 

K 

96.S0 

96.98 

97.  IS 

97,34 

97.62 

97.70 

97,88 

98.06 

98.24 

98.42 

ss 

9S.00 

95.18 

95.36 

95.54 

93.72 

9S,90 

90.08 

S6.26 

96.44 

96.62 

14 

9S.20 

93.38 

93.B6 

93.74 

93.92 

94.10 

94.28 

94,46 

94.64 

94  82 

n 

91.40 

91.58 

B1.76 

91.94 

92.12 

92,.10 

92.48 

92,66 

92.94 

93.02 

n 

89.60 

89.78 

89.a6 

90.14 

90.32 

90.B0 

90.68 

90.86 

91.04 

91.2! 

11 

6T.S0 

87.98 

'88.16 

88,34 

88.S2 

8S.70 

88.88 

89,06 

89.24 

89.42 

w 

«.M 

8S.1S 

86.36 

86.54 

86.72 

86.90 

87.08 

87,26 

97.44 

87.62 

'*    1 

84.ai 

84.38 

84.56 

81.74 

84.92 

85,10 

88.28 

85.46 

85.64 

85.82 

*     1     82.40 

82.S8 

82.76 

82.91 

83.12 

83.30 

83.48 

83  66 

83.84 

84.02 

'  //    so.ea 

80.78 

80.96 

81.50 

81.68 

81.86 

82.04 

82.22 

'    1      78.80 

78.98 

79.16 

79.34 

79.52 

79.70 

79.88 

80.06 

80.24 

80.42 

/      TT.Oa 

77.19 

77,36 

77,54 

77.72 

77.90 

78.08 

78.26 

78,44 

78.62 

7S.30 

75.a8 

75.56 

75.74 

75.92 

76.10 

76.28 

76.46 

76,64 

76.82 

T3.40 

73.53 

73.76 

73,94 

74.12 

74.30 

74.48 

74.60 

74,84 

75.02 

Tt.OO 

71.78 

71.96 

72,14 

72.32 

72.50 

72.68 

72.86 

73.04 

73.22 

«».80 

69.98 

70.16 

70.34 

70.52 

70,70 

70.88 

71.06 

71,24 

71.42 

6S.OO 

68.18 

69.36 

68.54 

68,72 

68.90 

09.08 

69.26 

69.44 

69.62 

se.2o 

66-38 

68.56 

66.74 

66,92 

67.10 

67.28 

67.46 

67.64 

67.82 

o-»-»o 

64.58 

64.76 

64.94 

65.12 

65.30 

65.48 

65.66 

65.84 

66.02 

62.sc> 

62.78 

62.96 

63.14 

63.32 

63.50 

63.68 

63.86 

64,04 

64.22 

60.SO 

60.99 

61.16 

61.34 

61.52 

61.70 

61.88 

62,06 

62.24 

62.42 

B».00 

59.18 

89,36 

59.54 

69,72 

89.90 

60,08 

60.26 

60.44 

60.62 

»T.aO 

S7,as 

67.86 

87.74 

67.92 

BS.IO 

58.28 

68.48 

68.64 

58.82 

&5.40 

S5.5S 

85.76 

85.94 

Bfl.l2 

66.80 

56.48 

66.66 

66.94 

67.02 

ft       M.60 

58.78 

53.96 

64,14 

51.32 

54..W 

54,68 

64.86 

S5.04 

88.22 

\V       61 .80 

81.98 

52.18 

S3.3I 

52,52 

82.70 

63.88 

63.06 

53.24 

63.42 

"\\    »■ 

J_ 

il. 

s. 

4. 

s. 

6. 

*. 

8. 

9. 

□OtnTEBSION   07  CENTIGBJLDE  DEGBEES  IHTO   DESBEES  OF   FAHBEMHEIT. 


CONVERSION    OF   CENTIGRADE   DEGREES   INTO   DEGREES  OF  FAHRENHEIT. 


L^ 

Tenths  of  Degreos. 

[/Oentifrmde 

o. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Fahren. 

Fahreit. 

Fahreu. 

Fahrea. 

Fahren. 

Fahren. 

Fahren. 

Fahren. 

Fahren. 

Fahren. 

—30 

-22.00 

-22.18 

-22.36 

-22.54 

-22.72 

-22.90 

-23.08 

-23.26 

-23.44 

-23.62 

—SI 

-23.80 

-23.98 

-24.16 

-24.34 

-24.52 

-24.70 

-24.88 

-25.06 

-25.24 

-25.42 

-32 

-25.60 

-25.78 

-25.96 

-26.14 

-26.32 

-26.50 

-26.68 

-26.86 

-27.04 

-27.22 

-83 

-27.40 

-27.58 

-27.76 

-27.94 

-28.12 

-28.30 

-28.48 

-28.66 

-28.84 

-29.02 

-34 

!  -29.20 

-29.38 

-29.66 

-29.74 

-29.92 

-30.10 

-30.28 

-30.46 

-30.64 

-30.82 

-35 

-31.00 

-31.18 

-31.36 

-31.54 

-31.72 

-31.90 

-32.08 

-32.26 

-32.44 

-32.62 

-36 

-32.80 

-32.98 

-33.16 

-33.34 

-33.52 

-33.70 

-33.88 

-34.06 

-34.24 

-34.42 

-87 

-34.60 

-34.78 

-34.96 

-35.14 

-35.32 

-35.50 

-35.68 

-35.86 

-36.04 

-36.22 

-38 

-36.40 

-36.58 

-36.76 

-36.94 

-37.12 

-37.30 

-37.48 

-37.66 

-37.84 

-38.02 

-^ 

-38.20 

-38.38 

-38.56 

-38.74 

-38.92 

-39.10 

-39.28 

-39.46 

-39.64 

-39.82 

-40 

-40.00 

-40.18 

-40.36 

-40.54 

-40.72 

-40.90 

-41.08 

-41.26 

-41.44 

-41.62 

--41 

-41.80 

-41.98 

-42.16 

-42.34 

-42.52 

-42.70 

-42.88 

-43.06 

-43.24 

-43.42 

--I2 

-43.60 

-43.78 

-43.96 

-44.14 

-44.32 

-44.50 

-44.68 

-44.86 

-45.04 

-45.22 

-43 

-45.40 

-45.58 

-45.76 

-45.94 

-46.12 

-46.30 

-46.48 

-46.66 

-46.84 

-47.02 

-44 

-47.20 

-47.38 

-47.56 

-47.74 

-47.92 

-48.10 

-48.28 

-48.46 

-48.64 

-48.82 

-45 

-49.00 

-49.18 

-49  36 

-49.54 

-49.72 

-49.90 

-50.08 

-50.26 

-50.44 

-50.62 

--46 

-50.80 

-50.98 

-51.16 

-51.34 

-51.52 

-51.70 

-51.88 

-52.06 

-52.24 

-52.42 

—47 

-52.60 

-52.78 

-52.96 

-53.14 

-53.32 

-53.50 

-53.68 

-53.86 

-54.04 

-54.22 

-48 

-54.40 

-54.58 

-54.76 

-54.94 

-55.12 

-55.30 

-55.48 

-55.66 

-55.84 

-56.02 

—49 

-56.20 

-56.38 

-56.56 

-56.74 

-56.92 

-57.10 

-67.28 

-57.46 

-57.64 

-57.82 

—50 

-58.00 

-58.18 

-58.36 

-58.54 

-58.72 

-58.90 

-59.08 

-59.26 

-59.44 

-59.62 

-^1 

-59.80 

-59.98 

-60.16 

-60.34 

-60.52 

-60.70 

-60.88 

-61.06 

-61.24 

-61.42 

—52 

-61.60 

-61.78 

-61.96 

-62.14 

-62.32 

-62.50 

-62.68 

-62.86 

-63.04 

-63.22 

—53 

-63.40 

-63.58 

-63.76 

-63.94 

-64.12 

-64.30 

-64.48 

-64.66 

-64.84 

-65.02 

^—54 

-65.20    -65..38| 

-65.56 

-65.74 

-65.92 

-66.10 

-66.28 

-66.46 

-66.64 

-66.82 

TABLB  FOR  GOITPARIHO  TUB  CENTIGRADE  AND   FAHRENHEIT'S  THERMOMETERS   NEAR 

TUB   BOILINO   POINT. 


100 


f7 


t 


O. 


Fahren. 
212.00 
210.20 
208.40 
206.60 
204.80 
208.00 

201.20 
I2B.40 
lf7.«0 
199.80 

niM 

1M.20 


1. 


Fahrsn.. 

212.18 

210.38 

208.58 

206.78 

204.98 

203.18 

201.88 
199.58 
197.78 
195.98 
194.18 
192.88 


2. 


Fahren. 
212.36 
210.56 
208.76 
20696 
205.16 
203.36 

201.56 
199.76 
197.96 
196.16 
194.36 
192.56 


3. 


Fahren. 
212.54 
210.74 
208.94 
207.14 
205.34 
203.54 

201.74 
199.94 
198.14 
196.34 
194.54 
192.74 


4. 


Fahren. 
212.72 
210.92 
209.12 
207.32 
205.52 
203.72 

201.92 
200.12 
198..S2 
196.52 
194.72 
192.92 


5. 


Fahren. 
212.90 
211.10 
209.30 
207.50 
205.70 
203.90 

202.10 
200.30 
198.50 
196.70 
194.90 
193  10 


6. 

7. 

8. 

9. 

Fahren. 

Fahren. 

Fahren. 

Fahren. 

213.08 

213.26 

213.44 

213.62 

211.28 

211.46 

211.64 

211.82 

209.48 

209.66 

209.84 

210.02 

207.68 

207.86 

208.04 

208.22 

205.88 

206.06 

206.24 

206.42 

204.08 

204.26 

204.44 

204.62 

202.28 

202.46 

202  64 

202.82 

200.48 

200  66 

200.84 

201.02 

198.68 

198.86 

109.04 

199.22 

196.88 

197.06 

197.24 

197.42 

195.08 

195.26 

195.44 

195.62 

193.28 

193.46 

193.64 

193.82 

yil.      CONVEHSION   OF  CENTI6BADE   DEGREES   INTO   DEGREES   OF   ESAVMUR. 


I 
Oe>nti(rrad« 

Tenths  of  Degrees. 

I 

o. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

"  1 

Reaiim 

Reftum 

Reauin. 

Reauro. 

Reeum. 

Reauin. 

Reaum. 

Reaum. 

Reauin. 

Reaam. 

140 

+32.00 

182.03 

132.16 

132.24 

132.32 

132.40 

132.48 

132.56 

132.64 

132.72 

~S9 

31.20 

31.28 

31.36 

31.44 

31.52 

31.60 

31.68 

31.76 

31.84 

31.92 

88 

80.40 

80.48 

30.56 

30.64 

80.72 

80.80 

30.88 

30.96 

31.04 

31.12 

87 

29.60 

29.68 

29.76 

29.84 

29.92 

30.00 

30.08 

80.16 

80.24 

30.82 

86 

28.80 

28.88 

28.96 

29.04 

29.12 

29.20 

29.28 

29.36 

29.44 

29.52 

85 

2800 

28.08 

28.16 

28.24 

28.32 

28.40 

28.48 

28.56 

28.64 

28.72 

84 

27.20 

27.28 

27.36 

27.44 

27.52 

27.60 

27.68 

27.76 

27.84 

27.92 

88 

26.40 

26.48 

26.56 

26.64 

26.72 

26.80 

26.88 

26.96 

27.04 

27.12 

1       82 

25.60 

25.68 

25.76 

25.84 

25.92 

26.00 

26.08 

26.16 

26.24 

26.32 

i       31 

1 

24.80 

24.88 

24.96 

25.04 

25.12 

25.20 

25.28 

25.36 

25.4^1 

25.52 

80 

1  24.00 

24.08 

24.16 

24.24 

254(2 

24.40 

24.48 

24.56 

24.64 

24.72 

29 

.  28.20 

28.28 

28.86 

23.44 

23.52 

23.60 

23.68 

23.76 

23.84 

23.92 

2S 

!   22.40 
!   21.60 

22.48 

22.56 

22.64 

22.72 

22.80 

22.88 

22.96 

23.04 

23.1S 

27 

21.68 

21.76 

21.84 

21.92 

22.00 

22.08 

22.16 

22.24 

22.38 

26 

20.80 

2038 

20.96 

21.04 

21.12 

21.20 

21.28 

21.86 

21.44 

21.5S 

25 

t  20.00 

20.08 

20.16 

20.24 

20.82 

20.40 

20.48 

20.56 

20.64 

20.78 

:    24 

19.20 

19.28 

19.36 

19.44 

19.52 

19.60 

19.68 

19.76 

19.84 

193S 

28 

'    1S.40 

18-48 

18.56 

18.64 

18.72 

1880 

18.88 

18.96 

19.04 

19.1S 

22 

17.60 

17.68 

17.76 

17.84 

17.92 

18.00 

'    18.0$ 

18.16 

18.24 

18.3S 

21 

16.80 

'    16j?8 

t 

16.96 

17.04 

17.12 

1 

17.20 

;    17.28 

17.36 

17.44 

17.5S 

20 

16.CK> 

16.0S 

.    16.16 

16.24 

1 
16.32 

16.40 

16.45 

16.56 

16.64 

16.7^ 

19 

i.veo 

15,*S 

15,:W 

13.44 

i:o2 

13.60 

1.^.68 

1576 

15.54 

.    15.9^ 

IS 

n.40 

14.4S 

14.>6 

14.64 

14,72 

14.-0 

14.>8 

14.96 

15.04 

.    15.1i^ 

K 

115.01^ 

lS.t5S 

1J.:6 

IS.S4 

13.!^2 

14.'-V 

14.05 

14.16 

14.24 

14.3^ 

1» 

li.SO 

I2.<s< 

12.sH> 

15.04 

15.12 

1$.:>,^ 

13.28 

13.^ 

13.44 

13.5!^ 

1> 

le.^v 

1*A>> 

1M6 

1*.*« 

ie.« 

ie,4> 

12  4> 

12.!i6 

12.64 

12.7^ 

U 

11.^^ 

ii.es 

11.:^ 

11.44 

11. >2 

ll.f.> 

ll.?8S 

1176 

11.54 

11.92^ 

IS 

1\K^ 

K\4S 

U\><5 

lv\tl4 

10.?:? 

1  Xv-* 

l'\S> 

10.!?6 

11.04 

11.155 

li 

!>c5v.^ 

9?S 

!>.:i> 

!>>4 

9.r*i 

l.^  .V 

l.\.>> 

10,16 

10-24 

10.3:^ 

11 

sso 

ii.SS 

<.!»* 

8.>4 

?-li 

i>.i»? 

9  25 

9.56 

9.44 

9.5^ 

Iv^ 

s.v 

<s>< 

8,1?! 

<-t4 

<  s? 

>.*: 

5.45 

5-56 

5.64 

8.7i5 

?> 

T  ^  > 

T.*S 

:.«i 

T.44 

T.>- 

•-S." 

-  ■?!? 

T.T6 

7.54 

;     7.9^ 

< 

^4.* 

!^*S 

«^:^* 

«:.!i^4 

«i':f 

^S!.^ 

f.'sS 

6:W 

7.A4 

7.1^ 

• 

>  ^> 

\?R< 

XMJ 

,VS4 

,Vt»: 

?..x^ 

r  > 

6-16 

6-24 

6.$^ 

f 

*.<;.> 

4,5!< 

4.:<« 

JkvV* 

Mi 

,v*; 

>  25 

J.  A? 

5.44 

5.^^ 

> 

*-  V 

4.VV 

4.U 

4.24 

1     ^'^ 

4-40 

4  ;S 

4^5*? 

4-»i4 

4.T3 

« 

*.^> 

3^is 

8UMI 

1      »^^ 

Mi 

5LA^ 

J.>S 

5.7*? 

554 

3.^3 

$ 

2.«v* 

2.4» 

» 

t^ 

t.5!4 

2J« 

S.M 

3.1  S 

2 

!.«> 

ijHk 

L 

AdHk 

1    «lM 

«ilK 

♦  t» 

2.21 

5,32 

VIIL-IX. 


COMPARISON 


OP 


REAUMUR'S    THERMOMETER 


WITH 


THE    THERMOMETER    OF    FAHRENHEIT    AND    THE 

CENTIGRADE    THERMOMETER, 


OR 


TABLES 

FOR  CONVERTING   DEGREES   OP  REAUMUR  INTO   DEGREES    OF   FAHRENHEIT 

AND   INTO   CENTIGRADE   DEGREES; 

GIVING    THE    CORRESPONDING   VALUES    FOR    EACH   TENTH  •  OF  A   DEGREE, 

FROM   4-40°   TO   — 40°    REAUMUR. 


29 


Till.   CONVERSION  OF   DEGREES  OF    REAI 


)  DEGREES   OF   PAHREHBEIT. 


aSSTur 

TtnlbMo 

tr>mr«. 

^ 

o. 

1. 

3. 

8. 

4. 

5. 

6. 

7. 

§. 

F^hrM. 

F.hr™. 

F.hffii.. 

F.hr.o. 

F-l™i. 

Fjhmii. 

FBhwn. 

F.hf™. 

Fahnn. 

1 

+w 

+  123.00 

+  122.22 

+122.67 

+122.90 

+  123.12 

+123.35 

+123.57 

+  133.80 

+124.0*' 

S9 

119.73 

110.97 

120.20 

120.42 

120.65 

120.87 

121.10 

121.33 

121.55 

I21,;t 

89 

117.30 

117.72 

117.95 

118.17 

11S,40 

118.62 

118.85 

119.07 

119,30 

ii9.sa 

37 

llS.Sfi 

115.47 

115.70 

115.92 

116.15 

116,37 

116.60 

116.82 

117.05 

117.37 

aa 

113.00 

113.22 

I13.4S 

113.67 

113.90 

114.12 

114.35 

114.57 

114.80 

115.02 

sa 

110.75 

11097 

111.20 

111.42 

111,60 

111.87 

112.10 

112.33 

112.S5 

112.--J* 

81 

10S.50 

108.-2 

108.95 

I0.f.l7 

109.40 

109.02 

109,85 

110  07 

110.30 

IIO.SS 

83 

lOfl.25 

109.47 

106.70 

106.92 

107.15 

107.87 

107.60 

107.82 

10S.05 

106.2^ 

32 

104.00 

104.22 

104.45 

104.67 

104.90 

105.12 

105,35 

105.57 

105.80 

106,0^ 

81 

101. 7S 

101.97 

102.30 

102.43 

103.65 

102.87 

103.10 

103.32 

103,53 

103.7-X 

30 

09.50 

99.73 

99.95 

100.17 

100.40 

100.63 

100.S5 

101.07 

101.S0 

101  .»a« 

19 

97.35 

97.47 

97.70 

9792 

98.15 

98.37 

98.60 

98.82 

99  05 

18 

95.00 

95.23 

95.45 

95.67 

93.9n 

96.12 

96.35 

96.57 

96,80 

91AJ 

87 

93.75 

92.97 

93.20 

93.42 

93.65 

93.87 

94.10 

94.32 

94.55 

9i.r^ 

» 

90.50 

90.72 

90.95 

91.17 

91.41 

91.62 

91.85 

92.07 

93.30 

sivst 

25 

S3.25 

88.47 

se.70 

88.92 

89.15 

89.37 

89.60 

89.83 

90.05 

00.91 

2i 

ee.oo 

SS32 

86.45 

86.67 

86.90 

87.12 

87.S3 

87.57 

87.80 

ssjy£ 

as 

83.75 

B3.97 

84.20 

81.42 

84.6S 

84.87 

85.10 

85.32 

85.55 

8S,T7 

22 

61.50 

81.72 

81.9S 

82,17 

82.40 

82.62 

82.85 

83,07 

83.30 

83.02 

21 

79.25 

79.47 

79.70 

79.92 

80.15 

80.3- 

80.60 

B0.82 

81.05 

81.2-7 

20 

77.00 

77.22 

77.-15 

77.67 

77.90 

78.12 

78.35 

78.57 

78.80 

79.<W 

19 

74.75 

74.9- 

73.20 

75.42 

73.63 

75.97 

76.10 

76.32 

76.55 

76,  TT 

19 

72.50 

72.72 

72.95 

73.17 

78.40 

73.62 

73.85 

74.07 

74.30 

74.53 

1       '^ 

70.25 

70.47 

70.70 

70.93 

71.15 

71.37 

71.60 

71.83 

72.03 

72.2T 

Id 

68.00 

68.22 

68.45 

68.67 

68.90 

69.12 

69.35 

69.57 

69.80 

70.02 

IB 

65.75 

66.97 

66.20 

66.42 

66.65 

66.87 

67.10 

67.32 

67.55 

67.77 

14 

68.B0 

63.72 

63.95 

64.17 

64.40 

64.62 

64.95 

65.07 

65,30 

65.  sa 

13 

61.25 

61.47 

61.70 

61.92 

62.15 

62.37 

62.60 

62.82 

63.05 

6».2» 

12 

59.00 

59.22 

69.45 

59.67 

59.90 

60.12 

60.35 

60.57 

60.80 

91.t« 

11 

SG.7S 

se.97 

57.20 

67.42 

67.65 

57.87 

58.10 

58.32 

68.56 

68.77 

10 

64..'i0 

54.72 

54.95 

65.17 

55.40 

65.62 

65.85 

66.07 

66.30 

66.S5K 

D 

62.25 

62.47 

52.70 

52.92 

53.1.5 

53.S7 

53.00 

6S.83 

64.05 

51.!T 

S 

50.00 

50.22 

60.4S 

50.67 

BO.90 

B1.13 

51.35 

51.57 

BI.80 

6!-«2 ; 

7 

47.75 

47.97 

48.30 

48.42 

48.65 

48.87 

49.10 

49.32 

49.65 

49.rr  1 

e 

45.50 

45.72 

4S.9S 

46.  IT 

4fi.4( 

4S.G8 

46.85 

47.07 

47.30 

47.5-^  1 

B 

4S.28 

43.47 

43.70 

44 

^M 

^M| 

^•«.60 

44.82 

45,05 

4t,rt| 

4 

41.00 

41.22 

4146 

m 

^ 

■ 

U».8* 

4B.S7 

42.90 

43.03  J_ 

S-'.Ti 

88,97 

40^2 

40.55 

4n.T7| 

^ 

Si).50 
3|.3n 

86. 

88-07 
33-82 

38.30 
80.05 

38.531 

B. 

**     1 

CONVERSION   OF   DEGREES   OF   REAtTMlTR   INTO   DEGREES   OF   FAHRENHEIT. 


Teiitha  of  Degrees. 

a  of 
mur. 

o. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Fahren. 

Fahren. 

Fuhren. 

Faluren. 

Fahren. 

Fuhren. 

Fahren. 

Fahren. 

Fahren. 

Fahreti. 

0 

+32.00 

+32.22 

+32.45 

+32.67 

+32.90 

+33.12 

+33.35 

+33.57 

+33.80 

+34.02 

0 

32.00 

31.77 

31.55 

31.32 

31.10 

30.87 

30.65 

30.42 

30.20 

29.97 

1 

29.75 

29.52 

29.30 

29.07 

28.85 

28.62 

28.40 

28.17 

27.95 

27.72 

2 

27.50 

27.27 

27.05 

26.82 

26.60 

26.37 

26.15 

25.92 

25.70 

25.47 

8 

25.25 

25.02 

24.80 

24.57 

24.35 

24.12 

23.90 

23.67 

23.45 

23.22 

4 

23.00 

22.77 

22.55 

22.32 

22.10 

21.87 

• 

21.65 

21.42 

21.20 

20.97 

5 

20.75 

20.52 

20.30 

20.07 

19.85 

19.62 

19.40 

19.17 

18.95 

18.72 

6 

18.50 

18.27 

18.05 

17.82 

17.60 

17.37 

17.15 

16.92 

16.70 

16.47 

7 

16.25 

16.02 

15.80 

15.57 

15.35 

15.12 

14.90 

14.67 

14.45 

14.22 

S 

14.00 

13.77 

13.55 

13.32 

13.10 

12.87 

12.65 

12.42 

12.20 

11.97 

9 

11.75 

11.52 

11.30 

11.07 

10.85 

10.62 

10.40 

10.17 

9.95 

9.72 

0 

9.50 

9.27 

9.05 

8.82 

8.60 

8.37 

8.15 

7.92 

7.70 

7.47 

1 

7.25 

7.02 

6.80 

6.57 

6.35 

6.12 

5.90 

5.67 

5.45 

5.22 

2 

5.00 

4.77 

4.55 

4.32 

4.10 

8.87 

3.65 

3.42 

3.20 

2.97 

S 

275 

2.52 

2.30 

2.07 

1.85 

1.62 

1.40 

1.17 

0.95 

0.72 

4 

0.50 

0.27 

0.05 

-  0.17 

-  0.40 

-  0.62 

-  0.85 

-  1.07 

-  1.30 

-  1.62 

5 

-  1.75 

-  1.97 

-  2.20 

-  2.42 

-  2.65 

-  2.87 

-  3.10 

-  8.32 

-  3.55 

-  3.77 

S 

-  4.00 

-  4.22 

-  4.45 

-  4.67 

-  4.90 

-  6.12 

-  5.35 

-  5.57 

-  5.80 

-  6.02 

7 

-  6.25 

-  6.47 

-  6.70 

-  6.92 

-  7.15 

-  7.37 

-  7.60 

-  7.82 

-  8.05 

-  8.27 

3 

-  8.50 

-  8.72 

-  8.95 

-  9.17 

-  9.40 

-  9.62 

-  9.85 

-10.07 

-10.30 

-10.52 

) 

-10.75 

-10.97 

-11.20 

-11.42 

-11.65 

-11.87 

-12.10 

-12.32 

-12.55 

-12.77 

) 

-13.00 

-13.22 

-13.45 

-13.67 

-13.90 

-14.12 

-14.35 

-14.57 

-14.80 

-15.02 

I 

-15.25 

-15.47 

-15.70 

-15.92 

-16.15 

-16.37 

-16.60 

-16.82 

-17.05 

-17.27 

2 

-17.50 
-19.75 

-17.72 

-17.95 

-18.17 

-18.40 

-18.62 

-18.85 

-19.07 

-19.30 

-19.62 

1 

-19.97 

-20.20 

-20.42 

-20.65 

-20.87 

-21.10 

-21.32 

-21.55 

-21.77 

1 

-22.00 

-22.22 

-22.45 

-22.67 

-22.90 

-23.12 

-23.35 

-23.57 

-23.80 

-24.02 

5 

-24.25 

-24.47 

-24.70 

-24.92 

-25.15 

-25.37 

-25.60 

-25.82 

-26.05 

-26.27 

8 

-26.50 

-26.72 

-26.95 

-27.17 

-27.40 

-27.62 

-27.85 

-28.07 

-28.30 

-28.62 

7 

-28.75 

-28.97 

-29.20 

-29.42 

-29.65 

-29.87 

-30.10 

-30.32 

-30.55 

-30.77 

» 

-31.00 

-31.22 

-31.45 

-31.67 

-31.90 

-32.12 

-32.35 

-32.57 

-32.80 

-33.02 

9 

-33.25 

-33.47 

-33.70 

-33.92 

-34.15 

-34.37 

-34.60 

-34.82 

-35.05 

-35.27 

0 

-35.50 

-35.72 

-35.95 

-36.17 

-36.40 

-36.62 

-36.85 

-37.07 

-37.30 

-37.52 

1 

-87.75 

-37.97 

-38.20 

-38.42 

-38.65 

-38.87 

-39.10 

-39.32 

-39.55 

-39.77 

I 

-40.00 

-40.22 

-40.45 

-40.67 

-40.90 

-41.12 

-41.35 

-41.57 

-41.80 

-42.02 

1 

-42.25 

-42.47 

-42.70 

-42.92 

-43.15 

-43.37 

-43.60 

-43.82 

-44.05 

-44.27 

4 

^14.50 

-44.72 

-44.95 

-45.17 

-45.40 

-45.62 

-45.85 

-46.07 

-46.30 

-46.52 

ik 

'f«'W 

-46.97 

-47.20 

-47.42 

-47.65 

-47.87 

-48.10 

-48.32 

-48.55 

-48.77 

m 

iiw 

-49.22 

-49.45 

-49.67 

-49.90 

-50.12 

-50.35 

-50.57 

-50.80 

-51.02 

1 

-61.47 

-51.70 

-51.92 

-52.15 

-52.37 

-52.60 

-52.82 

-53.05 

-63.27 

6t.78 

-53.95 

-54.17 

-54.40 

-5462 

-54.85 

-55.07 

-55.30 

-55.62 

■5.97 

-56.20 

-56.42 

-56.65 

-56.87 

-57.10 

-57.32 

-57.55 

-67.77 

9. 

3. 

4. 

5. 

6. 

y. 

8. 

9- 
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IX.      CONVERSION   OF   DEGRESS   OF  REAUMUR  INTO  CENTIORADE  DEOEEBfl. 


IV^rrxM  of 
Koaiiiimr. 

Tenths  of  Degreet. 

• 

0. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

+40 

Ctntk. 
±50.00 

Centi^. 
+50.13 

Coiitig. 
±50.25 

Conil«. 
±60..38 

Centig. 
±50.50 

Ontig. 
±50.63 

Centie. 
±50.75 

Centig. 
±50.88 

Centlg. 
±61.00 

Centif. 
±61.13 

89 

48.75 

48.88 

49.00 

49.13 

49.25 

49.38 

49.50 

49.63 

49.75 

49.88 

88 

47.50 

47.63 

47.75 

47.88 

48.00 

48.13 

48.25 

48.38 

48.50 

48.63 

87 

46.25 

46.38 

46.50 

4663 

46.75 

46.88 

47.00 

4713 

47.25 

47.38   ^ 

86 

45.00 

45.13 

45.25 

45.38 

45.50 

45.63 

45.75 

45.88 

46.00 

46.13 

33 

48.75 

43.88 

44.00 

44.13 

44.25 

44.88 

44.50 

44.63 

44.75 

44.88   1 

34 

43.50 

42.63 

42.75 

42.88 

43.00 

43.13 

43.25 

43.88 

43.50 

43.63 

83 

41.25 

41.38 

41.50 

41.63 

41.75 

41.88 

42.00 

42.13 

42.25 

42.38 

83 

40.00 

40.13 

40.25 

40..')8 

40.50 

40.63 

40.75 

40.88 

41.00 

41.13  j 
89.88  ^ 

81 

88.75 

88.88 

39.00 

89.13 

39.25 

39.38 

39.50 

39.63 

89.75 

80 

37.50 

87.63 

37.75 

37.88 

38.00 

38.13 

38.25 

88.38 

38.50 

38.63 
87.38 

39 

1      _ 

86.25 

86.88 

36.50 

86.63 

36.75 

36.88 

37.00 

37.13 

87.25 

1      • 

38 

85.00 

8518 

85.25 

35.38 

35.50 

3563 

35.75 

35.88 

36.00 

86.13 

IT 

33.75 

33.88 

84.00 

34.13 

34.25 

34.88 

34.50 

34.63 

34.75 

84.88 

36 

82.50 

33.63 

82.75 

32.88 

83.00 

88.13 

88.25 

83  88 

83.50 

88.63  1, 

i       33 

31.35 

31.38 

81.50 

31.63 

31.75 

31.88 

32.00 

32.13 

32.25 

82.38 

24      1 

30.00 

30.13 

30.25 

30.38 

30.50 

30.63 

30.75 

30.88 

31.00 

81.13 

i      2a 

38.75 

38.88 

29.00 

29.13 

29.25 

29.38 

29.50 

29.63 

29.75 

29.88 

23 

27..V> 

27.63 

27.75 

27.88 

28.00 

28.13 

28.25 

28.38 

28.50 

28  6.' 

21 

26.25 

26.38 

26.50 

26.63 

26,75 

26.88 

27.00 

27.13 

27.25 

27.  S 

2i> 

2^  W 

2.V13 

2^.2.^ 

2.V,^ 

2.V50 

25.63 

2575 

25.88 

26.00 

26. 

ls> 

2i5,?,% 

23.S.< 

24,iX> 

24.13 

24.25 

24.S> 

24.,V> 

i   24.63 

24.75 

24. 

IS 

22..V> 

22.t?S 

22,75 

22.  SS 

23.lX» 

23.1,^ 

2,1,2:> 

1   23.38 

:   23.50 

2S 

17 

2K2.% 

21.JIS 

21..V^ 

21  63 

21  75 

21.iiS  ' 

22.00 

22.13 

1    22.25 

22 

ItJ 

e\uv^ 

iW.13 

2i>2,% 

20.SS 

20..V 

20,«vS 

20.75 

20.S8 

;    21.00 

27 

l.\ 

1S,T.N 

1S.S8 

lJ>.iX> 

19,13 

19.25 

19.SS 

19.-H* 

19  63 

19.75 

1 

U 

1T..V> 

17.IJ3 

l7.7.^ 

17.SS 

l8.iV> 

1S.13 

1>.2> 

1>..^ 

18.50  j 

1 

IX 

lti,2.\ 

16,SS 

li?.M> 

16.<W 

16,75 

16.!^ 

17.v^> 

17.13 

17.25  1 

13 

l.ViV 

1M5 

l.V2.% 

1.V3S 

l.V.V 

l.Vf3 

1,V7,> 

15.S8 

16.00  1 

11 

13,T> 

13,!^ 

14.IV 

14.13 

14.25 

14.3S 

14.50 

14.63 

14.75  1 

^A 

12..V> 

12.f3 

127> 

12.:^ 

13,iV 

13.13 

13.25 

13,3S 

13  50  : 

'i-tS 

ii..y* 

1K«I 

1KT5 

ll,S? 

12,W 

12.13 

12.25 

■* 

»AJfiit 

lAJ* 

1««3 

1^75 

10.88 

11.00 

TABLES 


COMPARING   THERMOMETRICAL    DIFFERENCES 


EXPRESSED  IN  DEGREES  OF  DIFFEKEXT  SCALES. 


IBBESPECTIVE   OF  THEIR  ZERO  POIXT. 


X.      NUMBER   OF    DEGREES   OF   FAHRENHEIT  =  NUMBER   OF   CENTIGRADE    DEGREES. 

4*  Rfftamur  »  5*  Ocntifcnde  »  9*  FAhrenMi. 


De?r«M  ' 

1        «'f 
Fahraa-  ■ 
hull. 
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Tenttu  of 

a  Degree. 

■ 

O. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

A 

'  1 
1 1 

0 

Ofiitii:. 
0.1)0 

0.06 

C.'iniE. 
0.1 1 

0.17 

0.22 

CVlltl!.'. 

0.28 

Oiitig. 
0.,33 

t'eiiitg. 
0.39 

C^m  iij. 
0.4  4 

0.50     V 

1 
1 

o.:>tf 

O.til 

0.67 

0.72 

0.78 

0.83 

0.»9 

0.94 

1.00 

1.06     ' 

:     2 

1.11 

1.17 

1.22 

1.28 

1.33 

1.39 

1.44 

1.50 

l..')6 

1.61 

3 

l.«7 

1.72 

1.78 

1.83 

1.89 

1.94 

2.00 

2.06 

2.11 

2.22 

.                             ■ 
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1 

2.22 

2.28 

2.33 

2.39 

2.44 

2.50 

2.56 

2.61 

2.67 

2.72 

1                    1 

5 

2.78 

2.83 

2.89 

2.91 

3.00 

3.06 

3.11 

3.17 

3.22 

8.28 

6 

1    8.33 

3.39 

3.44 

3.50 

3.56 

3.61 

.    3.67 

4.72 

3.73 

3.83 

7 

:    3.^9 

3.94 

400 

4.06 

4.11 

4.17 

!    4.22 

4.28 

4..^ 

4.39 

8 
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4.^0 

4.56 

4.61 

4.67 

4.72 

!    4.78 

4.83 

4.89 

4.94 

9 

,     5.00 

5.06 

5.11 

5.17 

5.22 

5.28 

5.32 

5..^9 

5.44 

5.50 

XI.   NU.MBER  OF  DEGREES  OF  FAHRENHEIT  =   NUMBER  OF  DEGREES  OF  REAUMUR. 
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0.1>9 

0.13 

0.18 

0.22 
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0  40 

I 
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0.49 

0.53 

0.58 

0.62 

0.67 

0.71 
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O.SO 

;    0.84 

. 

0.S9 

0.93 

0,9S 

1.02 

1.07 

l.M 

1.16 
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1.24 

;     1.29 
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1.42 

1.47 

1  .M 
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1.78 
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1 
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1.91 

1.96 
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2.04 

2.09 

2.13 
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2.l« 
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S  :2 

3.47 

3.5 1 
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:^ii*» 
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0  64         0.72 


1.44 
2.24 
3.04 
3.>4 


]..'>2 
2.32 
3.12 
3.92 


NUMBER   OF   CENTlGKADJfa;    DEGKEES  =  NUMBEB   OF    DEGREES   OF    FAnRENIIEIT. 

4*  Renamnr  =  5*  CcnHsmde  =  9'  Fnhrenhirft. 


Tenths  of 

a  Degree. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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Fahr. 
0.00 

Fahr. 
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Fahr. 
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1.26 

Fahr. 
1.44 
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1.62 

1.80 
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2.16 

2.84 

2.52 

2.70 

2.88 

3.06 

3.24 

8.42 

1 

3.60 

3.78 

8.96 

4.14 

4.32 

4.50 

4.68 

4.86 

6.04 

6.22 

i 

5.40 

5.58 

6.76 

6.94 

6.12 

6.30 

6.48 

6.66 

6.84 

7.02 

1 

7.20 

7.38 

7.56 

7.74 

7.92 

8.10 

8.28 

8.46 

8.64 

8.82 

1 

9.00 

9.18 

9.36 

9.54 

9.72 

9.90 

10.08 

10.26 

10.44 

10.62 

1 

10.80 

10.98 

11.16 

11.34 

11.52 

11.70 

11.88 

12.06 

12.24 

12.42 

r 

12.60 

12.78 

12.96 

13.14 

13.32 

13.50 

13.68 

13.86 

14.04 

14.22 

( 

14.40 

14.58 

14.76 

14.94 

15.12 

15.30 

15.48 

15.66 

15.84 

16.02 

> 

16.20 

16.38 

16  56 

16.74 

16.92 

17.10 

17.28 

17.46 

17.64 

17.82 
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lER  OF  1 
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OF  REAl 

[JMUR  = 

:  NUMBER  OF  CENTIGRADE  DEGREES. 
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0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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0.00 
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0.25 

Ceiiiig. 
0.37 

Oiilii? 
0.50 
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0.62 
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0.75 
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0.87 

Ceiitig. 
1.00 
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1.12 

1.25 

1.37 

1.50 

1.62 

1.75 

1.87 

2.00 

2.12 

2.25 

2.37 

2.50 

2.62 

2.75 

2.87 

3.00 

3.12 

3.25 

3.37 

8.50 

3.62 

^ 

8.75 

3.87 

4.00 

4.12 

4.25 

4.37 

4.50 

4.62 

4.75 

4.87 

J 

5.00 

5.12 

5.25 

6.37 

6.50 

5.62 

5.75 

5.87 

6.00 

6.12 

6.25 

6.37 

6..50 

662 

6.75 

6.87 

7.00 

^.12 

7.26 

7.37    i 

7.50 

7.62 

7.75 

7.87 

8.00 

8.12 

8.25 

8.37 

8.60 

8.62    , 

8.75 

8.87 

9.00 

9.12 

9.25 

9.37 

9.50 

9.62 

9.76 

9.87 

8 

j  10.00 

10.12 

10.25 

10..17 

10.50 

10.62 

10.75 

10.87 

11.00 

11.12 

9 

j   11.25 

11.37 

11.50 

11.62 

11.75 

11.87 

12.00 

12.12 

12.25 

12.87 
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i  OF  DEG 

rREES  01 
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OF  DEG  I 

lEES  OF 

FAHRE^ 

(HEIT. 

Tenths  of 
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0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Fa'ir. 
0.00 

Fahr. 
0.22 

Fahr. 
0.45 

Fnhr 
0.67 

Fahr. 
0.90 

Fahr. 
1.12 

Fahr. 
1.35 

Fahr. 
1.57 

Fahr. 
1.80 

Fahr. 
2.02 

2.25 

2.47 

2.70 

2.92 

3.15 

3.37 

3.60 

8.82 

4.05 

4.27 

4.60 

4.72 

4.95 

6.17 

6.10 

5.62 

6.86 

6.07 

6.30 

6.62 

6.75 

6.97 

7.20 

7.42 

7.65 

7.87 

8.10 

8.32 

8.55 

8.77 

$M 

9.22 

9.45 

9.67 

9.90 

10.12 

10.35 

10.57 

10.80 

11.02    ! 

i 

11.15 

11.47 

11.70 

11.92 

12.15 

12.37 

12.60 

12.82 

13.06 

13.27 

IMM 

18.72 

13.95 

14.17 

14.40 

14.62 

14.85 

16.07 

15.30 

16.62 

■* 

18.75 

15.97 

16.20 

16.42 

16.65 

16.87 

17.10 

17.82 

17.56 

17.77    i 
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18.22 

18.45 

18.67 

18.90 

19.12 

19.36 

19.67 

19.80 

20.02 

■*» 

tO.47 

20.70 

20.92 

21.15 

21.37 

21.60 

21.82 

22.05 

22.27 
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lA.      COKVBRSION   or 

DEGBEl 

S   or   BKiUMUE  IHTO 
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0. 

1. 

9. 

8. 

4. 

9. 

6. 

7. 

8. 
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G:n.l,, 

Ce,,..,. 
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~^M^| 
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160.13 

150,25 

160.88 

150. so 

tSO.63 

+50.75 

150.83 

151.00 

isT^H 

39 

48.76 

48.88 

4S.0O 

49.13 

49.25 

49.38 

49.50 

49.63 

49,75 

49J^H 

38 

47.BO 

47.63 

47.7S 

47.88 

48.00 

48.13 

48.26 

48.38 

48.50 
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37 
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46.38 

46.50 

46.63 

46.75 

46.88 

47.00 

47. 13 

4T,2S 

47.a^H 

36 

45,00 

45.13 

46.25 

45.38 

45.60 

4S.63 

45.75 

45,88 
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46.I^H 
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43.88 

44.00 
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44.26 

44.38 

44.50 

44.63 

44.75 
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Si 

42.50 
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42.75 

42.SS 
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43.13 

43,25 

43.38 

43.50 
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83 

41.25 

41. 3S 

41.50 

41.63 

41.75 

41.88 

42.00 

42.13 

42.23 

42t^H 
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40.00 

40.13 

40.2S 

40.38 

40.50 

40.63 

40.75 

40.88 
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4i.;^H 

31 

38.75 

88.SS 

39.00 

39.13 

39.25 
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39.50 

39.63 
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36.88 
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35.75 
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36.00 

i«.i^H 
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33.88 

34.00 

34,13 
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34.38 
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31.38 

31.50 

31.63 
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32.13 
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26.35 
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27.13 
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26.13 

25.25 

25.38 

25.50 
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23.75 

25,83 

26.00 

S«.lfl 
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23.7S 

23.88 

24.00 

24.13 
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24.38 

24.50 

24.63 

24.75 
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22.88 
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23.13 
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28.60 
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17.50 

17.63 

17.75 

17.88 
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F1BW5BEIT  =  » 


0.23 
0.T8 


KITNBEH  OF  DEGKEES  OF  FAHRENHEIT  ^^  NDHBER  OF  DEGREES  OF  BEjUTKDl. 


2.63 
2.93 
3  J2 
3.S7 


NUMBER  OF  CENTIDRAI 


R  OF  DEGREES  O 


r.-..x^  ,.r 

.rv^n- 

o. 

•■ 

a. 

3. 

4. 

s.    I 

«■ 

T. 

8. 

«. 

Itnu"i<ir 

K-|.ii:...( 

RMLuiiiur 

RMU'iiur 

R«u11Uf 

Rmmm 

O.Oft 

O-W 

o.ai 

0.M 

ftW 

0.4S     1     O.Jti     1     0.64 

0.71 

0.SO 

0.«3 

D.H 

I.«t 

1.13 

l.Stl 

l.W          1-36     1     l.« 

I.SO 

l.)» 

i.ts 

1~«4 

1.9] 

!.<M 

S-W     ',     S.16     1     l.H 

Ml 

1.ID 

S.43 

S.M 

t.«l 

s.Ta 

S.!*0 

!■«     1     5.M         J^ 

1.11 

• 

1 

1 

1 

1.13 

1 

9JiO 

y»**     ,    JW    ;    3J!4 
\  MS         *.56     .    4.61 
fc  \M»   \«.W        6.S, 

BJl 

9 

■ 

■ 

W 

V 

■ 

\»\  V 

«    '   LM 

>    1J1 

II.      NUMBER   OF   CENTIGRADE   DEGBEES  =  NUMBER   OF    DEGREES    OF    FAHRENUEXT. 

4*  Ronumnr  =  5*  CcnHpmule  =  9'  Pnhranheit. 


Tenths  of 

a  Degree. 

ntif. 

^nt*. 

0. 

1. 

3. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

0 

Fahr. 
0.00 

Fahr. 
0.18 

Fahr. 
0.36 

Fahr 
0.54 

Fahr. 
0.72 

Fahr. 
0.90 

Fahr. 
1.08 

Fahr. 
1.26 

Fahr. 
1.44 

Fahr. 
1.62 

1 

1.80 

1.98 

2.16 

2.34 

2.52 

2.70 

2.88 

8.06 

3.24 

8.42 

2 

3.60 

3.78 

8.96 

4.14 

4.32 

4.50 

4.68 

4.86 

6.04 

6.22 

S 

6.40 

6.58 

6.76 

6.94 

6.12 

6.30 

6.4S 

6.66 

6.84 

7.02 

4 

7.20 

7.38 

7.56 

7.74 

7.92 

8.10 

8.28 

8.46 

8.64 

8.82 

5 

9.00 

9.18 

9.36 

9.54 

9.72 

9.90 

10.08 

10.26 

10.44 

10.62 

«    i 

10.80 

10.98 

11.16 

11. .34 

11.52 

11.70 

11. S8 

12.06 

12.24 

12.42 

7      • 

12.60 

12.78 

12.96 

13.14 

13.32 

13.50 

13.68 

13.86 

14.04 

14.22 

8      i 

14.40 

14.58 

14.76 

14.94 

15.12 

15.30 

15.48 

15.66 

15.84 

16.02 

«     I 

16.20 

16.38 

16  56 

16.74 

16.92 

17.10 

17.28 

17.46 

17.64 

17.82 

XIV 

.     NUM£ 

lER  OF  E 

DEGREES 

OF  REA 

UMUR  = 

:  NUMBER  OF  CENTIGRADE  DEGREES. 

1 

Tent ha  of 

a  Degree. 

of 
sauin. 

0. 

1. 

3. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

0 

Ceiiii?. 
,     0.00 

Ceniig. 
0.12 

0.25 

Cenlig. 
0.37 

Cenliif 
0.50 

Oniig 
0.62 

Ceiitig. 
0.75 

Cenlig. 
0.87 

Centig. 
1.00 

Cemig. 
1.12 

1 

;  1.25 

1.37 

1.50 

1.62 

1.75 

1.87 

2.00 

2.12 

2.25 

2.37 

2 

2.50 

2.62 

2.75 

2.87 

3.00 

3.12 

3.25 

8.37 

8.50 

8.62 

S 

3.75 

3.87 

4.00 

4.12 

4.25 

4.87 

4.50 

4.62 

4.75 

4.87 

4 

5.00 

5.12 

6.25 

6.37 

6.50 

5.62 

6.75 

6.87 

6.00 

6.12 

5 

6.25 

6.37 

6.50 

662 

6.75 

6.87 

7.00 

712 

7.25 

7.87    j 

6 

7.50 

7.62 

7.75 

7.87 

8.00 

8.12 

8.25 

8.37 

8.60 

8.62    1 

7 

8.75 

8.87 

9.00 

9.12 

9.25 

9.37 

9..50 

9.62 

9.76 

9.87 

8 

10.00 

10.12 

10.25 

10..37 

10.50 

10.62 

10.75 

10.87 

11.00 

11.12 

9 

1   11.25 

11.37 

11.50 

11.62 

11.75 

11.87 

12.00 

12.12 

12.25 

12.87 

XV. 

NUMBEB 

L  OF  DEG 

REES  01 

="  REAUM 

UR  —  > 

rUMBER 

OF  DEG  I 

JEES  OF 

^AHRE^ 

(HEIT. 

Tenths  of 

a  Degree. 

0. 

1. 

3. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

FaMr. 
0.00 

Fahr. 
0.22 

F.ihr. 
0.45 

Fahr. 
0.67 

Fdhr. 
0.90 

Fahr. 
1.12 

Fahr. 
1.85 

Fahr. 
1.57 

Fahr. 
1.80 

Fahr. 
2.02 

2.25 

2.47 

2.70 

2.92 

3.15 

3.37 

3.60 

8.82 

4.05 

4.27 

4.50 

4.72 

4.95 

6.17 

6.10 

6.62 

6.85 

6.07 

6.30 

6.62 

6.76 

6.97 

7.20 

7.42 

7.65 

7.87 

8.10 

8.32 

8.55 

8.77 

9.00 

9.22 

9.45 

9.67 

9.90 

10.12 

10.35 

10.57 

10.80 

11.02 

11.25 

11.47 

11.70 

11.92 

12.15 

12.37 

12.60 

12.82 

18.06 

13.27    ' 

1S.60 

18.72 

1.S.95 

14.17 

14.40 

14.62 

14.85 

16.07 

16.30 

15.62    i 

15.75 

15.97 

16.20 

16.42 

16.65 

16.87 

17.10 

17.82 

17.66 

17.77 

IBM 

18.22 

18.45 

18.67 

18.90 

19.12 

19.85 

19.67 

19.80 

20.02 

^*^ 

10.25 

20.47 

20.70 

20.92 

21.15 

21.37 

21.60 

21.82 

22.05 

22.27 

35 


METEOROLOGICAL    TABLES. 


II. 


HITGROMETRICAL    TABLES. 


B 


CONTENTS. 


(The  figures  refer  to  the  folio  at  the  bottom  of  the  page.) 

Practical  Tables  based  on  Regnault's  Hygrometrical  Constants. 

a.  In  French  Measures, 

PaffB 

.E       I.     Elastic  Force  of  Aqueous  Vapor,  by  Regnault      ....       9 
II.     Psych romelrical  Tables,  by  Ilaeghens      .         .         ...         .         12 

III.  For  deducing  the  Relative  Humidity  from  the  Indications  of  Dew- 

Polnt  Instruments,  by  Ilaeghens .30 

IV,  Factor  -y-  for  computing  Relative  Humidity     ....         36 
V.     Weight  of  Vapor  contained  in  a  Cubic  Metre  of  Air      .         .         .38 

h.  In  English  Measures. 

VI.     Elastic  Force  of  Vapor,  reduced  from  Regnault's  Table     .         .         43 
Vn.     Psychrometrical  Tables,  by  A.  Guyot  .         .         .         .         .46 

Vlll.     For  deducing  the  Relative  Humidity  from  the  Indications  of  Dew- 

Point  Instruments,  by  A.  Guyot       ......     73 

IX.     Factor  -,,-,  for  computing  Relative  Humidity    .         .         .         .  '      88 

X.    Weight  of  Vapor  in  a  Cubic  Foot  of  Saturated  Air        .         .         .92 

ucTiCAL  Tables  based  on  the  Hygrometrical  Constants  adopted  in  the 

Greenwich  Observations. 

ABLE  XI.    Elastic  Force  of  Aqueous  Vapor  .         .         .         .         .  99 

**     XU.    Psychrometrical  Tables,  by  Glaisher 102 

**    XUI.    Factors  for  computing  the  Force  of  Vapor  from  Psychrometrical 

Observations,  by  Apjohn's  Formula        .....     138 
"    XIV.    Factors  for.  finding  the  Temperature  of  the  Dew-Point  from  the 

Readings  of  the  Psychrometer 140 

XV.    Weight  of  Vapor  contained  in  a  Cubic  Foot  of  Saturated  Air    .         141 
*    XVI.    Factors  for  deducing  the  Weight  of  Vapor  from  the  Indications  of 

Dew-Point  Instruments 141 

^▼n.    Por  comparing  the  Weight  of  a  Cubic  Foot  of  Dry  and  of  Satu- 

iBtedAir 142 

Vaetors  for  finding  the  Temperature  of  the  Dew-Point  from  the 

^••dings  of  the  Psychrometer 144 

3 
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A  third  scries  of  miscellaneous  tables  furnishes  the  means  of  comparing  the  difler> 
ent  vnhies  of  the  elastic  force  and  weight  of  vapor  determined  by  various  physicists, 
as  well  as  the  results  of  Saussure^s  Hair- Hygrometer,  with  those  obtained  "by  other 
methods. 

An  Appendix,  containing  tables  for  comparing  the  quantity  of  rain-water  indicated 
in  ditferi'nt  measures,  closes  the  set. 

Though  the  first  scries  of  tables,  based  on  Regnault^s  table  of  tensions,  is  recom- 
mondod  for  ordinary  use,  as  being  derived  from  the  determinations  which  seem  to 
dosorvo  the  greatest  degree  of  confidence,  it  was  thought  expedient  to  give  also  the 
Ori'onwich  tables,  which  have  been,  and  still  are,  so  extensively  used  in  England,  io 
onlcr  to  enable  meteorologists  to  judge  of  the  differences  which  exist  between  the 
n'sults  obtained  by  them  and  those  deduced  from  the  constants  of  Regnault  and 
others. 
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PRACTICAL     TABLES, 


IN 


FREXCn    MEASURES, 


BASED    ON    REOXAULT'S    HYGROMETKICAL     CONSTANTS. 


TABLE 

OF 

THE  ELASTIC  FORCE  OF  AQUEOUS  VAPOR, 

IPRESSED    IN   MILLIMETRES    OF    MERCURY    FOR   CENTIGRADE   TEMPERATURES, 

BY    REGNAULT. 


s  tab-e  contains  the  elastic  forces  of  vapor  corresponding  to  every  tenth  of  a 
5  of  temperature  between  — 35**  and  -}"40°  Centigrade,  as  determined  by  the 
mcnts  of  V.  Regnault,  made  by  order  of  the  French  government,  for  the 
se  of  establishing  the  numerical  value  of  the  elements  which  enter  into  the 
nations  concerning  the  steam-engine.  These  results  are  generally  considered 
e  most  accurate  science  possesses  at  present.  They  are  published  in  the 
dres  dc  V Institute  Tom.  XXI. ;  and  more  correctly  in  Rcgnault's  Eludes  sur 
Tomelrie^  in  the  Annales  de  Chimie  et  de  Physique.  In  Vol.  XV.  Regnault 
the  table  of  elastic  forces  for  every  tenth  of  a  degree  from  — 10®  to  -j-SS" 
?^de,  which  is  reprinted  in  Table  I.  The  numbers  below  — 10®  and  above 
',  in  the  same  table,  have  been  taken  from  another  table  for  every  full  degree, 
m\y  published  in  Vol.  XI.  p.  333  of  the  same  periodical,  and  in  the  same 
le  of  the  Memoires  de  Vlnstilut^  extending  from  — 32®  to  -|-230®. 
hould  be  remarked,  however,  that  the  numbers  below  zero,  in  the  two  tables 
lentioned,  having  been  computed  from  different  formulas  of  interpolation,  slightly 
Be.  In  order  to  establish  a  continuity,  therefore,  the  numbers  in  Table  I.  cor- 
iding  to  full  degrees  from  — 10®  to  —  35®  have  been  formed  by  starting  from 
lue  due  to  — 10®  in  the  larger  table  of  Regnault,  and  subtracting  from  it  the 
nee  between  — 10®  and  — 11®  in  the  other  table,  in  order  to  find  the  value 
11®,  and  so  on,  by  subtracting  successively  the  corresponding  differences  to 
.  For  the  fractions  of  degrees  below  — 10®,  the  mean  values  have  been 
d  as  sufficiendy  accurate  for  meteorological  purposes. 
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II. 

PSTCHROMETRICAL  TABLES. 

giving  immediately  the  force  of  aqueous  vapor  and  the  relative  huwditt 

from  the  indications  op  the  psychrometer. 

Calculated  by  M.  T.  Haeghens. 


In  his  Etudes  sur  PHygromitric*  M.  V.  Regnaiilt  discusses  the  theoretical  bases  of 
the  formula  of  the  Psychrometer,  given  by  M.  August,  which  was, 

*  — J  6W-/'      "•* 

in  Avhich  h  represents  the  height  of  the  l)uronietor ;  t  the  temperature  of  the  air  given 
by  the  dr}*-bulb  thermometer;  t'  tlie  temperature  of  the  wet-bulb  thermometer ;/ the 
force  of  aqueous  va|K)r  in  the  saturated  air  at  a  temperature  equal  to  T  ;  x  the  elastic 
force  of  aqueous  vapor  which  exists  in  the  air  at  the  time  of  the  obser\'atioQ. 

After  having  modified  some  of  the  numerical  values,  which  form  the  coefficient^\ 
M.  Regnault  adopted  this  formula. 


* — J  til  — x*       '*• 


But  comparative  experiments,  made  by  himself,  showed  that  by  substituting  tl"*^ 
coclTicient  0.4S0  for  that  of  0.4'29,  the  calculated  results,  and  those  obtained  by  dire*^^ 
oWnation,  agree  pertVxrtly  in  the  fractions  of  saturation,  which  are  greater  than  O.-t^^- 
This  tornuilu  thus  mcKiitiod,  or 

^,         <■:  :  «■"   •  _  -^   . 

luis  Kvn  usi^l  tor  on'ov.'ating  the  folknvinj;  :ul»'.es.  In  \\\:\l  part  of  the  tables  whic  ^"^ 
supjH>>os  :!\o  wo:-lv:!S  to  W  covorwi  \vl:h  a  li'.iw  of  ice,  or  below  the  freezing  poiii''^ 
t'':e  va!  :o  t>lO — :,  wli'oh  n':^:vsoi\*s  :l'o  '.^i*o:::  ho;i:  of  aqjeous  vapor,  has  beer* 
chap.iTOvl  -r.to  ::.*s  :  lUO  -f-  Ti>  —  :  --  i»Sl>  —  ■  . 

Tho  o:;!y  !\y:v.::-.*>'s  n^iv'o,  is  t:  .r.  of  a  r;ioa:i  lvir»,'!r.»:tr:c  pr»?ssMre  A,  equal  to  1^^ 
r\' .  .\WTvs,  \:  wo  mVo  ^:ro  aoo  \::.:  tl.o  i^*.r:s^  s  of  f-.%irNi  iuhorent  to  the  psych  roiti' 
t'*-.-,  :i*.^  i  :o  :Vo  m>':s  of  •'•^  f. -.vo  of  \  -v-r,  by  :t>  •.:<  :f  uliioh  the  absolute  force  o* 
\.i:\  r  ■<  oa'o-.:\i"  •  i.  :.s  w . *.  as  'o  :*o  i'.-':- :»  :  ov  s  i.f  :'->''  >.  iis'or.s.  raken  at  tempers*' 
:  :r^  s  .'  ::V'::^^  v ::  y  by  •:  •  v-:':  of  a  i^*^:^v,  :  w  !i  "y  .  :  \:.^">  :ba!  the  correction  du*^ 
: ;»  :.  ,'  \ar\i:iv>:'.s  of  :virv".-.v.*r\*   r-»/ss  :v  oa:i  a:".A<*  .,  wavs  Iv  :>:i:'oo:od.     Neverthc 

*■.  ss,  a  s<v\ir.ro  ti'vo   : ■..■.<  ':vv:\  o.-\'  ^'.iv.i,  C"^  ■'-:  -  ='  "  :  'i  :o  Sj  applied  to  the 

!..::•.•.'>  -s  :'.\  t.'.o  rs\ohrx*:!W  oa".  Tab-.s  f.^r  t'o  *.\  \:'':s  of  "";  :  ivirornetcr  between  6oO 
ii : V :  mK>  rt ■. . . . : v.o :  :vs«     I  ■-  w . . .  N?  t ^ .: :: o.  at  t  \o  o  :*. ,:  o :  :  .  i-  :  a :  -.  s^ 

rb.o  oUs^^i::on  of  the  tnb'es  is  the  io"o>v::  ;:  :  — 

Th^  tompcratupw  aw  noted  in  cenii^a^io  lioc  ^^>« :  :' :'  •.*.■<•?  torce  oT  vapor  in  the 
air«  or  its  preasura  QA 1^  itexpnwa«*vl  •:•.  i-    av.o-rvs  of  i^i^rcury ;  the  rel- 


mt  J-   ."i  >i ..  ;:  .-\  i".  ,s  .-.^.  3=«  giorie,  Tom- 
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PSTCHROMETRICAL   TABLES. 

Ltiv€  humidity  is  indicated  in  per  cent,  of  the  full  saturation  of  the  air  at  the  corre- 
iponding  temperature  of  the  dry-bulb  thermometer  /. 

The  first  vertical  column  contains  the  indications  of  the  wet-bulb  thermometer  i\ 
beginning  with  the  temperatures  below  the  freezing  point,  when  the  bulb  is  covered 
with  ice,  from  — 35°,  and  continuing  from  the  freezing  point  up  to  -|-35°  centigrade, 
the  bulb  bemg  simply  wet 

The  second  column  gives  the  differences  of  the  force  of  vapor  for  each  tenth  (0°.  1 ) 
of  a  degree,  between  each  full  degree  of  the  first  column.  It  enables  the  observer  to 
find  out  the  correction  for  any  fraction  of  a  degree  of  the  wet-bulb  thermometer. 

The  following  double  columns  give  immediately  the  force  of  vapor  and  the  relative 
humidity,  corresponding  to  each  degree  of  the  wet-bulb,  placed  in  the  first  column, 
on  the  same  horizontal  line,  and  to  differences  of  the  two  thermometers,  or  to  /  —  /', 
taken  at  every  two  tenths  of  a  degree. 

The  horizontal  column  at  the  bottom  indicates  the  mean  diflference,  for  each  tenth 
of  a  degree,  of  the  force  of  vapor  contained  in  the  same  horizontal  line.  It  gives  the 
correction  for  the  intermediate  differences  of  the  thermometers;  0.1,  0.3,  0.5,  0.7, 
0.9,  &c.,  ^. 

To  meetthe  wants  arising  from  the  extreme  climate  of  North  America,  the  tables 
of  Mr.  Haeghens  have  been  extended  from  — 15®  to  — 35°  centigrade,  and  from 
+30°  to  -|-35°  of  temperature  of  the  wet-bulb,  and  to  -j-40°  of  temperature  of  the 
^Ty-bulb  thermometer.  The  forces  of  aqueous  vapor  of  Regnault,  as  given  in 
Table  I.,  have  been  used  for  the  calculations. 

Use  of  the  Tables, 

Enter  the  tables  with  the  difference  of  the  two  thermometers,  or  t  —  /',  and  with 
™e  temperature  of  the  wet-bulb  thermometer  t\  taking  the  first  three  pages,  when  the 
temperature  of  the  wet-bulb  is  below  the  freezing  point ;  and  the  following  ones  when 
tt  is  above  the  freezing  point. 

Seek  first  the  column  at  the  head  of  which  you  find  the  difference  of  the  thermom- 

^te^B;  go  down  as  far  as  the  horizontal  line,  at  the  beginning  of  which  you  see  the 

^■'nperature  of  the  wet-bulb  thermometer ;  there  you  find  the  force  of  vapor,  and  the 

"^wive  humidity  corresponding  to  your  observation. 

Two  corrections  for  fractions  may  be  required  for  a  complete  calculation  of  the 

■•ceof  vapor ;  one  for  the  fractions  of  degrees  of  the  wet-bulb  thermometer ;  anoth- 

*  fcr  the  intermediate  differences  of  the  two  thermometers,  viz.  for  0.1,  0.3,  0.5, 

The  fint  correction  for  fractions  of  degrees  of  the  wet-bulb  thermometer  is  found  by 

**^iying  the  decimal  fraction  by  the  number  placed  in  the  second  vortical  column 

•*ttothe  whole  degree,  which  number  is  the  value  of  a  tenth  of  a  degree.     The 

Wflctmust  be  added  to  the  value  of  the  full  degree  given  in  the  table,  when  the  tem- 

'^■tew  of  tlie  wet-bulb  is  above  the  freezing  point :  it  must  be  subtracted  when  the 

^•litape is  below  the  freezing  point,  and  receives  the  sign  — .    Tliis  correction  is  too 

*WBrt  to  be  neglected. 

JWieooiid  correction,  less  important,  for  the  intermediate  differences  of  the  ther- 
B  13 
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FSVCtHtOMBTRlCjlL  TABLES. 

I,  wliich  are  greater  by  one  leath  ihnn  those  indiealed  in  ihe  inbles,  is  ji\-« 
in  ihe  tiori'zonlal  culvimn  at  tho  bottom  of  tlie  page.     It  Is  eonsta^it  and  alnii)'i 

Examples  of  Calculatioit. 
Di(r«fDnce  of  thermometers,  or  (  —  I'  =^    O'.S. 

Temperature  of  ihc  wet-bulb  ibcrmomeler,  ('  ^  11°,0. 
We  find,  page  18,  for  ( —  (',  fifth  double  column  ;  and  for  I',  first  cohimn, 
Tho  force  of  vapor  in  the  air  =    Q"""-.'3i. 
Relative  humidity,  —  90. 


ipor  10"--.02. 
)=    0     .81. 


Difiert-ncc  of  thermometers,  or  ( —  l',^   l'-^. 
Wet-biilb  ihermonieler.  or  (',  =^  17°. 9. 

Wo  finJ,  page  34,  for  ( — 1',  =  T.^,  and  t'  =  17°.0,  foit:e  of  t 
Additive  correclion  for  fraction  0'',9,  or  9  X  O.C 

Force  of  vapor  in  the  ai 
Relative  humidity, 


Difference  of  thermometers,  ( —  ('  =    G°.5, 
Wet-bulb  thermometer,  ('  =  23°.6. 

We  find,  page  23,  for  C  =  33'.0,  and  I  —  (',  or  difference,  =  6° .4,  force  of  to[ 
16*"  .91 ;  applying  immediately  the  correction  found  at  the  bottom  of  ihe  poge  f«  fl 
tenth  more  difference,  or  6° .4  +  0. 1  =  6' .5,  we  have, 

Foroo  of  vapor  =  16'"-.94  —  OOG.  or  16--.Sfl. 

j4rf(Jitice  correctioa  for  fraction  O.fi  of  the  wel-bulb,  fi  X  0.13=    0     .78. 

Force  of  vapor  in  the  air  =  17     .U6. 
Relative  humidity,  &6. 


Plirert>ncc 
Woi.bnlb 
ftC"  17  Ew*  f.»i-»  — (■  —  !?•*. 


■bulb  ihennometer  corered  «-ith  ic 
'  of  ihcrmomctew,  t  —  f  ^=  2°.?. 


T'^fiT' 


of  vapor=  1""'.0. 
0u019=-O    -I. 
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Below  the  FneiiDg-Point ;  tliA  Bulb  corered  with  a  Film  of  lee. 


t  —  t',  IMflerence  of  Wet  and  Dry  Bulb  Thermometers. 


lean 
rtical 
Lfler- 
te  for 
hO^.l. 


9<'.4 


Forre  of 
Vapor. 


:Ulim. 

O.OU 
0.013 
D.0I3 
).015 

'.0J6 

.018 
019 

31 


Rela- 
tire 
Uu- 
mid- 
ity. 


n^e 


Ri>la- 
Force  of    hq. 


Vapor. 


Dild- 
ity. 


Millim 

Millim. 

0.13 

9 

0.03 

0.27 

15 

0.16 

0.39 

20 

0.29 

0.53 

23 

0.42 

0.t>8 

29 

0.57 

0.S3 

33 

0.73 

1.02 

37 

0.91 

1.21 

40 

1.10 

1.42 

44 

1.31 

1.64 

47 

1.54 

1.88 

50 

1.77 

2.13 

52 

2.03 

2.40 

55 

2.30 

2.70 

57 

2.59 

8.01 

59 

2.90 

8 

9 

14 

19 

24 

28 
33 
36 
40 
43 

46 
49 
62 
54 
56 


3^8 


Force  of 
Vapor. 


MilUm. 

0.06 
0.19 
0.32 
0.47 

0.63 
0.81 
1.00 
1.21 
1.43 

1.67 
1.92 
2.19 
2.49 
2.80 


Rela- 
tive 
Hu- 
mid- 
ity. 


4 

9 

14 

19 

24 

28 
82 
36 
40 

43 
46 
48 
51 
54 


3<>.0 


Force  of 
Vapor. 


Rela- 
tive 
Hu- 
mid- 
ity. 


3^2 


Force  of 
Vapor. 


Millim. 


0.08 
0.22 
0.36 

0.52 
0.70 
0.90 
1.11 
1.33 

1.67 
1.82 
2.09 
2.38 
2.69 


4 

10 
15 

20 
24 
28 
32 
36 

40 
43 
45 

48 
51 


MilUm. 


0.11 
0.26 

0.42 
0.60 
C.79 
1.00 
1.22 

1.46 
1.71 
1.99 

2.28 
2.59 


Rela- 
tive 
llu- 
Diid- 
ity. 


3° 

.4 

Rela- 

tive 

Force  of 

Hu- 

Vapor. 

mid- 

ity. 

5 
10 

16 
20 
25 
29 
33 

36 
40 
43 
46 

48 
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0.32 
0.50 
0.69, 
0.90* 
1.12 

1.36 
1.61 
1.88 
2.17 
2.48 
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12 
17 
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87 
40 
43 
46 


3^6 
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3^8 
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0.11 
0.29 
0.48 
0.69 
0.91 

1.15 
1.40 
1.67 
1.96 
S.27 


4'>.0 


4 
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19 
23 

27 
31 
84 
87 

40 
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0.19 
0.38 
0.59 
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1.57 
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4^3 
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0.27 
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1.46 
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29 
83 
86 
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0.38 
0.60 
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1.36 
1.65 
1.96 


40.6 
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5 
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15 

19 
23 
27 
30 
81 


0.06 
0.27 
0.49 

0.73 
0.98 
1.25 
1.54 
1.85 


2 

7 
12 

16 
20 
24 
28 
81 


■111  DUhnoee  of  Force  of  Vapor  for  each  0^.1 1 0.06  mm. 
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.3 

l°.l 
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1°.B 

a^-o 

9=.» 

a.'U- 

R-h- 
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'™' 
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'•■- 

E 

Fiprrenf 

H 

Ml 1. 

mum 

0.03 
O.M 
0.M 

3.89 

79 

3.77 

74 

3.65 

71 

3..53 

67 

3.41 

61 

61 

4.23 

79 

4.11 

75 

3.99 

72 

3.87 

69 

3.75 

66 

3.83 

83 

4.58 

80 

4.47 

76 

4.35 

73 
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70 

1.11 

67 

3.99 

65 

4,37 

80 

4.85 

77 

4.73 

74 
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71 

4.19 

89 

4.37 

66 
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5.38 

81 

5.26 
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5.14 

75 

5.02 

73 

4.90 

70 

4.78 

67 

6.82 

82 

79 

5.5S 

77 
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5.34 
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6.22 

69 

D.05 
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83 

6.16 
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77 

5.92 

75 

B.80 

72 

5.63 

70 

6.77 

83 

6.65 

81 

6.53 
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76 

6.29 

73 

6.17 

71 

0.116 
0.K 

7.29 

B4 

7.17 
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7.03 

79 

6.93 
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6.81 
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6.69 

72 

7.85 

84 

7.73 
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7.61 
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7.49 

77 

7.37 
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73 

S.44 
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8.33 
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7.90 
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9.49 

82 

9.37 

SO 

9.23 
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9.12 
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10.43 

86 

10.31 
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82 

10.07 

30 

9.95 

79 

9.83 

76 

11.18 

67 

11.06 

85 

10.94 

BS 
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81 

10.69 

79 

10.57 

77 

OJ 

11.97 

87 

11.85 

85 

11.73 

83 

11.60 

81 

11.49 

60 

11.36 

78 

0.C8 
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12.30 

8S 

12.68 

96 

12.56 

84 

12.11 

82 

12.32 

80 

12,19 

79 

13.69 

83 
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86 

13.44 

84 
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83 

13.20 

81 

13.09 

79 

14.62 

83 

11.50 

87 

14.33 

85 

14.26 

83 

11.13 

St 

14.01 

80 

15.61 

89 

15.19 

87 

15.37 

85 

15.21 

83 

15.12 

82 
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80 
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16.65 

89 

"■" 

87 

16.11 

86 

16.29 

81 

16.16 

82 

16.01 

81 
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0.13 
0.J) 

17.76 

89 

9,« 

17.51 

86 

17.39 

84 

17.27 

83 

17.11 

81 

18.92 

90 

18.S0 

3^ 

18.67 

bO 

I3..55 

85 
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19.30 

82 
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90 

20.02 
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19.65 

83 

19.53 

82    1 

31.41 

90 

21.32 
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to  the  c|uanlity  it  could  coDlaia  at 


*e  .ir  =/, 

por  ttl  lh<!  temperature  of  t!ie  air  =r  F, 


f-ictor   f,  for  compoting  the  relative  iiumidety,  ob  the  degsee  of 
of  the  air  fbou  its  absolute  humiditt,  given  ih  bf illimetkes. 

de  uaegheks. 


The  Eclalivo  Humidity,  or  the  degr 
quantity  of  vnpor  contained  in  the  air 
pemlure  observed,  if  fully  saturaied. 
If  we  call 

The  force  of  vapor  contained  in  1 
Tlie  maximum  of  ihc  force  ol 
The  point  of  saturation  —  10 
we  have  the  proportion. 

Relative  Humidity  :  100  : :/:  F, 
and 

ficVM  „  Heiaiiye  Humidity  in  Hundredths. 

But  as      y—  ■=S  X  -p  ,  it  is  obvious  that  the  opcraiion  indicated  by  Ihe 
expression,  viz.  ^^^^,  would  be  reduced  to  a  simple    mull i plication,  if  » 
■able  of  the  factors    ^.     Such  a  table  is  obtained  by  dividing  ihe  constant  I 
100  by  each  number  in  the  Table  of  Elastic  Forces  of  Vapor,  and  subalilud 
quotients  to  tlio  tensions. 

The  following  Table,  taken  from  the  Anmtaire  MilSorohgique  de  Ja  F^tf 
1850,  p.  79,  gives  the  factor  g  for  every  tenth  of  a  dogreu  from  —  10  W  • 
Centigrade,  corresponding  to  the  Forces  of  Vapor  in  Table  I. 


The  force  of 
lumber  expressing  it  by  ihi 


Use  of  the  Table, 
contained  in  the  air  being  give 


1  miliimeires,  inullif 
i  factor  in  iho  table  corresponding  to  the  lempemi 
r  at  Ihe  time  of  tlie  observation ;  the  result  will  be  the  Relatiee  Hu 
Handredths, 

Exampltt. 


1.     Suppos 


opposite  34° 
Then 


e  temperature  of 


FACTOK     .. ,  TO  COMFCTE   THE    RELATIVE   HUMIDITT. 
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S.93 
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2.93 
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2.84  ' 
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2.78 

2.77 

2.T5 

2.73 

2.72 

2.70 

2.69  ' 

M 

2.63 

2.61 

2.60 

2.58 

2.S7 

2.56 

2.64  ! 

W 

S.49 

2.17 
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2.41 
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■ 
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2.34 
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TABLE     V. 


WEIGHT  OF   VAPOR,   IN   GRAMMES, 


coyxAnsB  ix  a  ccsic  mktre  of  batubatrd  ajk  dnder  a  barometric  fbcssukk  ^ 

JCO  MILMMETKES,  AKD  AT  TKUPEBATUBKS  BBTWXKK  20^  AND  -|-40°  CENTIGKADI 


The  theorelic  density  of  nqueous  vapor  is  very  nearly  0.G23,  or  |,  of  ih«  densit^H 
ihe  air  al  the  same  lempefaluro  ajid  pressure.  Regnauh's  eKperimenis  gave  s 
results.  From  this  ratio  the  weight  of  the  vapor  conlained  in  a  given  volume  oti 
the  tomperalure  and  humidity  of  which  are  ktiowo,  con  be  computed. 
If  we  call 
(  =^  the  lemperalure  of  the  air  ; 

ft=  the  elastic  force  of  the  vapor  contaiiied  in  the  air  at  the  lime  of  the  observ 
F  ^  ilie  maximum  elastic  force  of  vapor  due  to  ibe  temperature  (,  as  given  ii 

table  ; 
p  ^  the  weight  of  the  vapor  contained  in  a  litre  of  air  at  tlie  temperature  I,  and  « 

R  force  of  vapory; 
P  =  the  weighl  of  vapor  in  a  litre  of  air  at  the  temperature  1,  and  at  full  aaturstu 


r  F. 


The 


=  0.6; 


_/_ 


In  which  1.393323  grammes  ia  the  weight  of  a  litre  of  dry  air,  at  the  tempentol 
of  zero  Centigrade,  and  under  a  barometric  pressure  of  760  millimetres,  accordingly 
the  determination  of  Regnault ;  0.00367,  the  coefficient  of  the  expansion  of  tlie  an 
as  found  by  the  same  ;  760  millimetres,  the  assumed  normal  barometric  pressure. 

The  weight  of  a  litre  of  air  given  by  Regnault  in  the  Mintoires  de  riastitut,  Tom. 
XXI,  p.  157,  is  1.2931B7  grammes  ;  but  by  correcting  a  slight  error  of  computation 
(see  E.  Hitter,  M£inoires  de  la  Sociiti  Physique  de  Genive,  Tom.  XIII.  p.  361),  li  be- 
comes, as  given  above,  1.293233  grammes. 

In  order  to  obtain  the  weight  of  vapor  in  a  cubic  metre,  or  tOOO  litres,  of  saturated 
air,  the  formula  becomes, 


P  =  0.6 


1  -f-  o.ooalri  '  tco^^-  ' 

From  this  formula  Table  V.  has  been  computed.  The  tensions  duo  to  the  tem- 
peratures in  the  first  column  are  placed  opposite  ilie  weights  of  vapor;  they  are 
taken  from  Table  I.  It  will  be  seen  thai,  throughout  ilie  table,  iho  number  of 
grammes  of  vapor  nearly  corresponds  to  the  number  of  millimetres  of  pressure  ex- 
pressing the  icjision, 

The  table  of  the  weights  of  vapor  given  in  Pouillot's  EUments  des  Physique,  Tom. 
II.  p.  707,  being  based  on  older  values,  ifivci  n'sults  soniewlml  diiTercnl.  In  that  pub- 
lished by  Becquerel,  Elements  dc  Plii/siqiie  Terrestre,  p.  354,  Regnnult's  tensions  and 
cocfTicicnt  of  expansion  of  the  air  have  been  used,  but  the  value  of  the  weighl  of 
vapor  in  a  litre  of  air  formerly  determined  by  Biol  and  Arogo,  viz.  1.29951  grammes, 
has  been  retained. 


V.    WEIGHT  OF  VAPOR,   IN  GRAMMES, 


CONTAIMED   IN   A   CUBIC   METRE   OF   SATURATED  AIR, 


At  TempentuRfl  between  —  2JO  and  +40o  Centigrade. 


Tern  pent  iu« 

or 

Dew-ft*oiQt. 


■■   r 


Force 

of 
Vapor. 


Weight 

or 
Vapor. 


Difference. 


Temperature 
of 
Dt'w-Point. 


Centigtaik. 

MUllmetm. 

-20° 

0.912 

—19 

0.993 

,.       -18 

l.O-iO 

1        -" 

1.174 

-16 

1 

1 

1.275 

1       -15 

1..395 

-14 

1.503 

-13 

1.6.31 

-12 

1.763 

-11 

1.918 

1 

-10 

2.078 

-  9 

2.261 

-  8 

2.456 

!       -  7 

2.666 

1       -  6 

i 

1 

2.890 

-  5 

3.131 

-  4 

3.387 

-  3 

3.662 

-  2 

8.9-»5 

-  1 

4.267 

0 

4.600 

+  1 

4.940 

2 

5.302 

3 

5.687 

* 

6.097 

5 

6..534 

6 

6.998 

7 

7.492 

8 

8.017 

9 

8.574 

+10 

9.165 

Grammes. 

1.042 
1.130 
1.224 
1.325 
1.434 


1.551 
1.678 
1.813 
1.957 
2.114 


2.283 
2.175 
2.678 
2.896 
3.128 


8.376 
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may  bo  considered  idcnticol.  (Compare  below.  Table  XXII.)  Ii  seems,  ihertd 
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iu  Franco,  in  prefcnnco  to  tlie  ddcr  and  less  reliable  determinations  on  which  the^^ 
«r«  based. 
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PSTCHROMETRICAL  TABLES. 


ArrangeiMent  of  the  Tables. 


Tho  samo  arrangement  as  is  found  in  the  Psych rometrical  for  the  Centigrade  scale 
has  Itoon  adopted. 

The  first  cohnnn  at  the  left  contains  the  indications  of  the  wet- bulb  thermometer, 
frt>m  — -ar  to  105°  Fahrenheit. 

Tlio  soooiid  column  gives  the  differences  of  the  force  of  vapor  for  each  tenth  of  a 
drgnH\  Ix'twcon  each  two  consecutive  full  degrees  in  the  first  column.  It  enables  the 
ohsi^rvor  easily  to  find  the  values  for  the  fractions  of  degrees  of  the  wet  thermometer. 

The  following  double  columns  furnish  the  forces  of  vapor  and  the  relative  humidity 
corn*sponding  to  each  full  degree  of  the  wet-bulb  thermometer  given  in  the  firet 
column  in  the  same  horizontal  line,  and  to  the  difference  of  the  two  thermometers, 
or  /  —  / ,  found  at  the  head  of  each  column,  for  every  half-degree  from  0'  to  26°.5. 
The  n.*lative  humidity,  or  the  fraction  of  saturation,  is  given  in  hundredths,  which  is 
near  enoiit^h  for  meteorological  purposes  ;  but  one  decimal  more  has  been  added, 
though  st^parated  by  a  {K)int,  in  order  to  facilitate  the  interpolations. 

At  the  Inntom  of  each  page  is  found  the  mean  difference,  for  each  tenth  of  a  degree, 
between  the  forces  of  vapor  on  the  same  line.  It  gives  the  means  of  finding  the 
values  tor  the  intermediate  differences  oft  —  /',  not  found  in  the  tables. 

Use  or  the  Tables. 

F.:i:t  r  ilu^  tables  with  the  difference  of  the  two  thermometers,  or  /  —  /',  and  the 

V:'.v.n'r.i:,:;v  v^t*  :ho  wo:-b;i'.b  thormomotor,  given  by  observation. 

1::  :.o  v'o"..'.:v.:i  [KWiirvi  by  tho  obs^Tvod  viirrcrenee  of  the  thermometer,  t  —  /',  and 
o/.  :'.;^  ■  /  ■  .•  :::  i!  ..no  hoa,!o.i  by  :ho  obser\cl  it  m  pen  fire  of  the  wet  thermometer,  t\ 

Vroo  oi*  \a:vr,  a:ivi  li.e  r\'a\ve  hjir.iiiitv  corresponding  to  these  tcin- 
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FSYCHROMETRICAL   TABLES. 

2.  Dry  thermometer,  t  =  88°.5  F. 

Wet  thermometer,  V  =  76^.3  F. 

Difference,  t  —  i'=  12^2  F. 
Page  63,  Table  gives  for  t  —  t'=  12  and  i'  =  76°  =      0.735  inch. 

Add  for  fraction  of  t'  =  0.3,  0.003  X  3  =      0.009 

Subtract  for  fraction  oU  —  t'  =  0°.2,  .0013  X  2  =  —0.003 

Force  of  vapor  in  the  air  =      0.741 
Relative  humidity  =      55 


3.  Dry  thermometer,  t  =  —  4°.5  F. 

Wet  thermometer,  t'  =        6°.0  F. 

Difference,  1  —  1'=        1° .5  F. 
Page  50,  Table  gives  for  t  —  t'=  V.b  and  i'  =  —  6°  =  0.016  inch. 
Subtract  for  fraction  of  t'  =  0.5,  0.0002  x  5  =  —  0.001 

Force  of  vapor  in  the  air  =  0.015 
Relative  humidity  =  45 
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0.7S6 

0.822 
0,858 
0.996 
0.935 
0.975 

1,016 
1.058 
1.101 
1.116 
1.192 

1.239 

1.287 
1.337 
1.3S8 
1.440 
1.491 

1.550 

1.807 
1.665 
1.726 

1.786 
1.849 

26.7 
87.6 

28.3 
29.0 
29.7 

80.4 
Sl.l 

32.8 

3.J.S 
33.S 

.16.4 
.16.9 

37.9 
38.4 

38.S 
S9.J 
39.7 
40.2 
40.6 

41.0 
41.4 

42.2 
42.6 
43.0 

43.4 
43.7 
44.1 
44.4 

44.8 

Bnf  lo 
0.376 
0.399 
0.424 
0.449 
0.475 

0.901 

0.529 

0.586 

0.616 

0..., 
0.678 
0.711 

0.745 

0.815 

0.632 

0.928 
0,966 

1.099 
1.051 
1.094 
1.139 
1.185 

1.232 

1.280 
1.330 
1.381 
1.433 

1.487 

1.548 

1.600 
1.658 
1.719 
1.779 
1.942 

25.8 

27.4 
2S.I 

28.8 

29.6 
30.2 
30.9 
31.5 
33.1 

82.7 
33.3 
33.9 
34.5 

35.0 

S5.e 
se.6 

87.5 

S8.0 

se.6 

S9.9 
39.4 

39.8 

40.2 
40.6 

41.0 

41.9 
42.2 

42.6 
43.0 
43.3 
43.7 
44.0 

K..g,  In 
0.369 
0.393 

0.442 
0.46S 

0.494 

0.922 
0.550 
0.579 
0.609 

0.640 

0.671 
0.704 
0.7.18 
0.772 

0,808 
0.845 
0.882 
0.92 1 
0.961 

1.002 
1.044 

1.083 
1.132 

1.178 

1.225 
1.274 
1.323 
1.374 
1.426 
1.4B0 

1.636 
1.593 
1. 651 
1.711 
1.773 

25.0 
23.S 
26.B 
27.3 
BS.O 

28.7 
29.4 

.10,0 
80.7 
31.3 

81.9 
32.S 
83.1 
83.5 
84.2 

34.7 
35.2 

35.8 
36.3 

36.7 

37.3 
37.7 
3S.1 
38.6 
39.0 

39.4 
89.9 
40.3 
40.7 
41.1 
41.4 

41.8 
42.2 
42.6 

42.9 
43-3 

r 

i 

fc                 ^ 
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«  of  Wet  Aikd  Dry  DuLh  TbernnaQMlen- 


nonarranaaTTi 


i 


1 

^I^I^^^^H 

™ 

""" 

»4°.0 

91°.3 

as".© 

2S°.S 

96=.0 

9e°.«      'm 

i 

r 

V.pOf. 

"y." 

rmcor 

V.pur. 

Ilu- 
mlJ- 
11),, 

T^- 

lij. 

Fm«o( 
Vnpnt. 

tlu- 
Bili- 
11),. 

Fomo 

uiia- 

M 

i 

1 

1      S3 

'      ^O 

Tl 

•ra 

-a-s 

-3-9 

SI 
ei 

et 

«s 
«« 
e? 

«s 

»o 

« 

»* 
»I 

H 

L 

noii 

tag.  IB. 

0-36S 

0.410 
0.4S5 
0.161 

o.tss 
o.eia 
0.5  la 

0.57! 
O.G02 

0.63.1 

0.6(iB 
0.6U7 
0.73 1 

0.70« 

0.S33 
0.876 
n.9U 
0.BS4 

0.895 

I.Osl 
1.125 
1.171 

I.IIS 
1.2B7 
1.316 
1.367 

I.52D 
1.586 
1.6J4 
1.704 
1,765 
1,828 

24.2 
24.9 

25.7 

27.2 

27.9 
28.6 
29.2 
29.8 
30.S 

31.1 
S1.7 

ss.a 

3Z.8 
33.4 

33.9 
34.5 
35.0 
35.5 
36.0 

36.4 

38.9 
37.4 

3T.S 
38.2 

38.7 
39.1 

40.3 
40-7 

41.1 
41.4 
11.8 
42.2 
42.5 
42.8 

RDft.  iB. 

0.356 

0.879 
0.403 

0.428 
0.454 

0.181 
0.B08 
0.537 
0.666 

0.695 

0.626 

0.793 
0.881 

0.sad 

0.ft0S 
O.D47 

1.030 
1.074 
l.llH 
l.lUl 

1.211 

1.260 
1,309 
1.360 
1.413 
1.467 

I.B22 

1.579 

1.697 
1,759 
1.821 

23,3 
21.1 
21.9 
25.6 

26.1 

27.1 
27.7 
38.4 
29.1 
29.7 

30.3 
30.9 

32.1 
32.6 

83,2 
33,7 
31,2 
34.7 
3.^,2 

35.7 
36,1 
36.fi 
37,1 

37.5 

37.9 

3S.7 
89.1 

40.8 
40.7 
41.0 

11.8 
42.1 

iug.lD. 

0.3(9 
0.873 
0.397 

0.122 
0.118 

0.174 
0.502 
0.530 
0.659 
0.689 

0.619 
0.651 
0.681 
0.717 

0.752 

0.T88 
0,824 

0.862 
0.901 
0.910 

0.991 
1.0i4 
I -067 
1.112 

1.205 
1.253 
1.302 
1.363 
1.106 
1.160 

1.515 

1.572 
1.630 
1.690 
1.751 
1.814 

22.8 
23.3 
24.1 

2S.6 

26.3 

27.6 
28.3 

28.9 

29.6 
30.1 
80,7 
31.8 
81.8 

32,1 
82.8 
83.1 
33.9 
31.1 

81.9 
85.4 

36.7 

87.1 
37.5 
37.9 
38.3 

38.7 
39.1 

39.5 
89.9 
10.3 
10.7 
11.0 
41.1 

Snt  lb 
0.842 

0.3UH 
0.390 
0.115 

0.411 

0.167 
0.495 
0.S23 

0.582 

0.613 

0.641 
0.677 
0.711 
0.715 

0.7S1 
0.813 
0.S55 
0.891 
0.931 

0.976 
1.017 
1.060 
1.105 
1.151 

1.198 
1.216 
1296 
1.S4M 
1.399 

1.508 
1.565 
1.628 
1.688 
1.715 
1.807 

21.8 

22.6 
23.3 

21.1 
21,8 

E5.5 
BH.2 
28.8 

28.0 

28,7 
29.3 
29,9 
30,5 
31,0 

31,6 
32.1 
327 
83.2 
33,7 

31.2 
34,7 
35.1 

35.6 
36.0 

36.5 

3^.1 

38.5 

38.9 
89.2 
39.8 
10.0 
40,3 
40.7 

Bo.  IB 
0.S3G 
0.859 
0.8^3 
0.408 
0.131 

0.161 

0.616 

0..S15 
0.575 

0.606 
0.638 
0.670 
0.701 
0.738 

0.774 
0.811 

0.818 
0.887 
0.927 

0.968 

i.nio 

1.063 
l.UI 
1.191 

1.810 

1.501 

l.,168 
I.S16 
1.676 

1.738 
1.800 

21.8 
21.8 
22.6 
23.3 
24.1 

21.8 
25.6 

26.1 
26,8 
27.1 

29.8 
30.4 

30.9 

32.0 

33.5 

38.9 

31.9 
35.3 

35.7 
86.2 
36.6 
87.0 
87.4 
37.8 

38.5 

38.9 
39.3 
39.6 
40.0 

0.329 

0.3,^2 
0..177 
0.402 
0.427 

0.131 
0.181 
0.610 
O.fi.19 
0.5G8 

0.599 
0.631 
0.663 

0.732 

0.767 

0,804 
0.S42 
0,880 
0.920 

0.961 
1.008 

1.091 

1.134 

1.233 
1.282 
1.383 
1.885 
1.439 

1.494 
1.551 
1.609 
1.669 
1,731 
1,798 

20.8 
21.1 
21,9 
22.6 
23.3 

21.0 
B1.7 
25.1 
26.1 
26.7 

27.S 
27.9 

29,1 

"•' 

30.7 
31.3 
81.8 
32.8 

82.8 
38.2 
33.7 

36.8^1 

37.S  IH 
87.9     '■ 
38.9 
33,6 
88.8 
39.8        . 

i 
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rSYCHROMETBICAt  TABLE!. 

Comoaon  for  BmimmWul  Dtlght 

bon  ot  Wow  111*  S.™J  n^bt  01 20.:  Inch- 

^ 

.■..™. 

Thatn 

niMWr.,  art  —  v  StImsabM. 

s: 

9=      40      6"      8°     10° 

19'^    140    16°    1S°    aO°    99°    9t 

> 

|»ig-ln. 

W»  liulb  kbois  tLc  FimlDg-PuluL 

I«h. 

inrh. 

lirh. 

Inch, 

i^b. 

i„.h. 

iMh. 

iKlh. 

Inrtl. 

Inch. 

iBrl,. 

I»l 

1     HI.0 

-.001 

-.002 

-.003 

-.005 

-.ooe 

-.007 

-.OOS 

-.009 

-.010 

-.012 

-,013 

-.01 

I    SO.S 

.001 

.001 

.002 

.OOS 

.001 

.004 

.005 

.006 

.006 

.007 

.008 

.00 

1     SD.0 

-000 

-.000 

-.001 

-.001 

L.ooi 

-.002 

-.(K)2 

-.002 

-.002 

-.003 

-.n03 

-.M 

29.5 

^.000 

+.000 

+  .001 

+.001 

+.001 

+.001 

+.001 

+.001 

+.002 

+.002 

+.002 

+J0 

2SI.0 

.001 

.001 

.002 

.003 

.003 

.00  1 

.001 

.005 

.OOfi 

.006 

.007 

.00 

aa.H 

.OUI 

.ooa 

.003 

.001 

.003 

.OOG 

.007 

.OOD 

.010 

.Oil 

.012 

M 

[     IH.O 

.001 

.003 

.005 

.006 

.OOS 

.009 

.Oil 

.012 

.014 

.015 

.017 

.01 

27J 

.tm 

.001 

.OOfi 

.007 

.010 

.012 

.011 

.Old 

,018 

.020 

.022 

.08 

87  J) 

Am 

Am 

Mil 

.00!l 

012 

.014 

.017 

.01!) 

.022 

.021 

.027 

.03 

EG.  3 

Am 

Amu 

.OOM 

.Oil 

.011 

.017 

.020 

.023 

.Oifi 

.029 

.031 

.01 

SU.Q 

.003 

.006 

.010 

.013 

.01  fi 

.020 

.02:1 

.029 

.080 

.0.13 

.036 

.oi 

25.5 

.004 

.007 

.011 

.011 

.019 

.032 

.026 

.030 

.034 

■°" 

.011 

■" 

SS.0 

.001 

.ODH 

.013 

.01 B 

J)21 

.02.i 

.02S 

.033 

.033 

.012 

.046 

.09 

21.0 

.003 

.010 

.015 

.020 

.025 

.030 

.031 

.010 

.Otfi 

.051 

.066 

.oa 

B3.0 

.0116 

.013 

.018 

.02:! 

.030 

.03,1 

.041 

.017 

.034 

.OliO 

.066 

.01 

23.0 

.007 

.OU 

.020 

.027 

.031 

■041 

.017 

.034 

Mi 

.063 

.076 

.08 

21.0 

.008 

.01:. 

.02a 

,oao 

.038 

.016 

.053 

.0«2 

.070 

.077 

.0S5 

.OB 

ao.Q 

+.003 

+.017 

i-.02li 

+.031 

+  .043 

+  .051 

+.059 

+  .06!) 

+  .073 



+.086 

+.095 

+,J0 

Vf,t  Bulh  b,l™  th. 

■1.0 

E.'CAMPLE  OF  CALCULATIOS 

-.001 

-.002 

-.003 

-.m, 

-.OOfi 

W.I  Biilb  libOM  lh<  Piwring-Polnt 

30.S 

.001 

.001 

.003 

.003 

.003 

t'  =  62=F.    t  — t'  =  10o.    Biin.m.  =  » 

30.0 

-.000 

-.000 

Tlie  liirti:  taMfflsiveforameun  baro- 

21).S 

+.000 

+.000 

+.000 

+.001 

+.001 

mftrim]  height  of  27,9  inclic*.     Fon»  of 

29.0 

.001 

.001 

.002 

.002 

.003 

Vii|>nr 

23.S 

.001 

.002 

.ooa 

.001 

.005 

AMHae  MHTOMion,  in  this  table,  for 
B  :^  2G.3  incliCH,  nnd  10°            .         .         = 

2S.0 

.00 1 

.OOS 

.001 

.005 

.007 

Corroettd  Force  of  Vnpor         .      ^ 

.003 

.005 

.007 

.009 

27.0 

.002 

.001 

.ooe 

.008 

,011 

Tlie  tnenn  bttromrrriml  preBsnir,  at  a  giw 

.00') 

.007 

.010 

.013 

2fi.O 

.00.1 

.OOfi 

•OO'I 

.013 

.011 

mi^tripiil  Tubles  tiI.it  be  fitted  for  that  pi 

';    23.3 

.00s 

.007 

.010 

.013 

.Olfi 

ilctiniiliiliiL',  iiv  niiiiiiJi  of  tliis  table,  u  cotiU 
r^-fLrn.  ID  l,c.  n|,|ill,.ii  10  llie  nnmliers  in  ths 

2S.0 

.003 

.007 

-oil 

.015 

.018 

<:~]irr«iiiL'i1.v<fiuv,.  of  vapor.    Tbie  correct 

Sl.O 

,001 

.OOtI 

.02  J 

(..'  f.uin.l  bv  mkiiJi:  fiir  t  — t'.  or  tlic  liLffim 

23.0 

.l'05 

.010 

.dirt 

.031      .11311 

tlivrmiiTiiflrrs,  11  ihmh  mh:-,  ro|irescnling  ti 

33.0 

.OOM 

.012 

.011 

.0341  .oyii 

inni'iutv  nf  1I10  air.    Tlia  ciTors  arising  (r 

21.0 

.Odd 

.011 

.027    .oai 

ileiriaiiuiis  froTn  ihiit  mcsn  wlU  litllo  imp 

20.0 

+.007 

+  .015 

+.023 

+  .030  +.0J1S 

arcnniryoniieresiiIiF. 
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FOR  DEDUCING    THE   RELATIVE    HUMIDITY   OF   THE   AIR    FROM   THE   INDICATIONS,    IN 
ENGLISH    MEASURES,    OF    THE    DEW-POINT    INSTRUMENTS. 

The  ol)ject  of  every  Dew-Point  instrument  is  to  ascertain,  by  causing  a  part  of  the 

*Ppanifus  to  cool,  the  temperature  at  which  the  vapor  contained  in  the  air  begins  to 

<^deD.sc5,  in  the  shape  of  light  dew,  on  the  cooled  portion  of  the  instrument.     It  is 

oovious    that  this  is  the  temperature  at  which  the  atmosphere  itself,  if  cooled  likewise, 

would  b^  fully  saturated  by  the  amount  of  vapor  present  in  the  air  at  the  time  of  the 

ofeervation. 

*^  t^jmperature  of  the  dew-point  being  known,  all  the  hygrometrical  conditions 
of  the  ci.  i  r  can  be  easily  deduced  from  it. 

The  -^Ahsolute  Humidity^  or  the  total  amount  of  vapor  in  the  atmosphere,  is  ex- 
pressed liy  the  number,  in  the  Tables  of  Elastic  Forces  of  Vapor,  due  to  that  temper- 
ature. 

The  X^tlative  Humidity^  or  the  degree  of  moisture,  being  the  ratio  of  the  quantity 
oC  vapor  actually  contained  in  the  air  to  the  quantity  it  could  contain  if  fully  saturated, 
'n  exprossed  by  the  proportion 

BeWUve  Humidity  :   1  :  :  Force  of  Vapor  at  Dew-Point  :  Maximum  Force  of  Vapor. 

Calling  the 

Force  of  Vapor  at  the  Temperature  of  the  Dew-Point,  f\ 
Force  of  Vapor  at  the  Temperature  of  the  Air,  F  ; 

Relative  Humidity  =  ^ . 

"ttthus  found  by  dividing  the  force  of  vapor  due,  in  the  Table  of  Elastic  Forces, 
•"*  temperature  of  the  dew-point,  by  the  maximum  of  the  force  of  vapor  due,  in 
■8  •Mde  table,  to  the  temperature  of  the  air  at  the  time  of  the  observation.  F  being 
■•■r>  greater  thany,  when  the  air  is  not  saturated,  the  Relative  Humidity  is  ex- 
^•*J  by  a  fraction,  which  is  termed  the  fraction  of  saturation.  Making  the  point 
••tumtion  =  100,  in  order  to  obtain  this  fraction  in  hundredths,  we  have 

Relative  Humidity  =-^V~- 
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FOR  DBDUCING  THE  RSLATIVB  HaMIDITT  OF  THl  AIB. 

Example, 
Suppose  the 

Temperature  of  the  Air,  or  t*  to  be  =  43*  F- 

Tempcrature  of  the  Dew-Point,  or  f,  to  be  =  35®  F. 

Diflerence  between  the  two,  or  t  —  t',  to  be        =    8®  F. 

Taking  in  Table  VI.  the  Elastic  Forces  due  to  t  and  t«  we  have 

J;:;:::[v:J:J  « t  =  ^6-  =  ■'a-*.  ^^'^^^'^  HumidUy  in  Hundredths. 

The  following  Table  VIII.  gives,  In  hundredths,  the  fraction  of  saturation,  or  M 
ative  Humidity,  corresponding  to  each  degree  of  f «  or  of  the  temperature  of  the  air, 
from  (f  to  104°  ;  and  for  every  half  degree  of  t  —  tS  or  of  th^  .diflerence  betireeo 
the  temperature  of  the  air  and  of  the  dew-point,  from  0.^5  to  24.^5.  Begnau1t*8  T^ 
of  Elastic  Forces  of  Vapor,  reduced  to  English  measures,  has  been  used  b  the 
computation. 

Though  the  fraction  of  saturation  expressed  in  hundredths  indicates  the  Eelatife 
Humidity  with  sufficient  accuracy,  the  thousandths  have  been  added  to  facilitate,  n 
remarked  above  in  the  preface  to  the  P&ychrometrical  Tables,  the  interpolatioos  bt 
any  number  falling  between  those  given  in  tlie  table. 

Use  of  the  Table. 

Example,  I 

Tompi^ratiirc  of  Air,  or  t,  btMiirr  =  62°  F. 

Trmpo  rat  lire  of  the  IVw-Poiiil,  or  t ,  =  53°  F. 

DitUrtMico,  or  t  —  t',  =    9°  F. 
Find  out  the  Roluiivo  llumidiiv. 

h\  tho  column  of  irinjvniiurt^s,  liio  first  on  the  let\  find  62^ ;  on  the  same  horizon- 
tal liiK\  ill  iho  ooinnui  headod  9"\  is  tbund  '7'2.4,  which  is  the  Relative  Humidity 
r\H|uia^d. 

SluHiUl  i;  soom   dosirablo  to  compute  the  Relative  Humidity  for  values  of  I— f 
not  contained  in  the  table,  the  factors  jjiven  below  in  Table  IX.  may  be  used.    It 
niay  be  i^^vn,  however,  that  an  interpolation  ai  s-ght  will  always  suffice  for  metco-    ' 
roiogioal  purp^tso*. 
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YIII. 


FOR    DEDUCING  THE    RELATIVE  IIL'MIDITY   OF  THE  AIR, 


FROM   THE    INDICATIONS    OF   DEW-POINT    INSTRUiMENTS. 


Relatire  nomidity  expremwd  In  nundredthf ,  full  Satantion  being  =  100. 


Wiprr- 

•tUfXf 

• 
t  —  t'  =3  Difference  of  Tempenttures  of  the  Air  and  of  the  Dew-Point.  —  Fahrenheit. 

1 

1 

of  Air, 
bdc. 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

1 
3.5 

4.0 

4.5 

0' 

100. 

97.7 

9r).4 

93.2 

91.0 

88.9 

86.8 

84.8 

82.8 

80.9    ' 

1 

1 

100. 

97.7 

95.5 

93.3 

91.1 

89.0 

86.9 

84.9 

82.9 

81.0 

2 

10). 

97.7 

9.5.5 

93.3 

91.2 

89.1 

87.0 

85.0 

83.0 

81.1 

3 

100. 

97.S 

95.5 

93.4 

91.2 

89.2 

87.1 

85.1 

83.1 

81.2 

4 

100. 

97.3 

93.6 
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36.6 
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1§.0     1§.5  ,  19.0 
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TABLE    IX. 

100 
»CTOR    y^,    FOR    COMPUTING    THE    RELATIVE    HUMIDITY,  OR   THE    DEGREE  OF  MOISm 

OF    THE   AIR,   EXPRESSED    IN    HUNDREDTHS,    FROM    ITS   ABSOLUTE 

HUMIDITY   GIVEN    IN    ENGLISH    MEASURES. 

The  Relative  Humidity,  or  the  degree  of  moisture  of  the  air,    is,  as  explained 

above,  the  ratio  of  the  quantity  of  vapor  contained  in  the  air  to  the  quantity  it  could 

contain  at  the  temperature  observed,  if  fully  saturated. 

If  we  call 

The  force  of  vapor  contained  in  the  air  =y. 

The  maximum  of  the  force  of  vapor  at  the  temperature  of  the  air  =  F, 

The  point  of  siitu ration  =  100, 

we  have  the  proportion. 

Relative  Humidity  :  100  : :/ :  F, 
and 

/xm  _  Rj^imiye  Humidity  in  Hundredths. 

But  lis     \^    =/x   F  '  ^^  ^^  obvious  that  the  operation  indicated  by  the    fc 
oxpn^ssion,  viz.  '^p^'^,  would  be  rtniuced  to  a  simple    multiplication,  if  wt*    ^ 
table  of  the  factors    ^l" .     Such  a  table  is  obtained  by  dividing  the  constant,  ii 
1(H)  by  raoh  numlHT  in  the  Table  of  Elastic  Forces  of  Vapor,  and  substix\xi 
qiioiiiMits  lor  \\\c  trnsions,  or  foav^s  of  vapor. 

Thr  t\>llt>winir  Table  iiivos  ihr  f;u'!or  y  for  ever\-  tenth  of  a  de<rree  i*i-< 
104'  FahivuluMt,  rorn  spoiuliniZ  to  the  Fi>rci'S  of  Vapor  in  Table  Vi.,  or  X^ 
tablo  nJuooii  to  Knulish  inoasiin.s. 

Use  of  the  Table. 

'V\w  tvMVo  ol'  \apor  oontaliud   in  tl.o  air,  or  its  absolute  humidity,  bvc^\^ 
F.nu.^h  nu'asun^s,  inultiplv  'lio  ninnixT  o\pn"s>ini:  it  by  the  factor  ia     x\^, 
ivsivMul'.Ui:  :o  tlh^  ttnuH  ra:i;iv  ot*  t!io  a'r  a:  iho  time  of  the  obser\ii.V\v:>i 
will   Iv   the    Ri'.itiri-    H.niii'j  I'l    }{uK:rtd:\s, 

I.     S;ii^:H>s>i^  tl\o  ton\ivri!ur\^  of  the  air  to  bo  =  60'  Fahrenheit^ 

*•    loav  of  vajH>r  in  ihe  air  to  be  =  -3SS  English  ^vx^^\^ 

i>jvvvs.!o  l>lV"  i:^  f^HUui  in  ihe  table  t*^  ^        ^•^  K 


'OR  ^,  FOR  COMPUTING  THE  RELATIVE  HUMIDITY,  OR  THE 
DEGREE   OF  MOISTURE   OF  THE  AIR, 

EIXPRESSED   IN    HUNDREDTHS,    FROM    ITS    ABSOLUTE   HUMIDITY 

GIVEN    IN    ENGLISH    INCHES. 
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582.6 

680.1 

677.6  1 

072.9 

670.7 

668.4 

.    566.2 

563.9 

561.6 

659.2 

5.')6.9 

55 1.5  1 

J 

L* 

2. 

3. 

4. 

5. 

6. 

7. 

§. 

0. 

_-=: — — i 
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,   FOK  COMFDTIXB    TRE    REI.Al 


809.8 

IT7.1 
I6T.3 


SW.9 
tSt.7 


2»7.3 
2S6.5 
a7«.l 
266.1 


MS-T  !: 

>!«.»  '  !. 

iST.T  I  !! 

S29.1  I   £ 

Ul.l  2) 

SIS.1  llt.S 

I  205.S  KU.0 

I   193.<  ]   IMA 


283  .S 
278,! 
2«2,S 


2$i.9 
2ia.9 
233.1 
226.8 


SI1.0 
SOS-fi 


«. 

». 

8. 

BB9.S 

637.2 

B35.1 

BlB.e 

ei6.ft 

B14.5 

4»B.e 

496.6 

494.T 

479.4 

477  .S 

476.6 

461.0 

489.2 

457.4 

4«.3 

441.6 

489.9 

426.4 

421-7 

423.1 

410.2 

J08.6 

407.0 

394.7 

393.2 

391.7 

S80.0 

378.6 

877.1 

S66.9 

364.5 

3«3.1 

SS2.S 

3S0.9 

SJS.B 

S39.3 

337.9 

Kg«.S 

326.6 

329.4 

324.1 

3H.S 

313.8 

312.1 

802.9 

301,8 

300.7 

291.9 

290.8 

289.7 

281.8 

2S0.3 

279.3 

2TI.I 

270.1 

269.1 

261.4 

260.4 

2S9.S 

252.0 

151.1 

aso.i 

24J.0 

242J 

241.2 

284.8 

233.4 

S3S.S 

82S.B 

225.1 

224.3 

117.9 

217.1 

2)6.4 

210.2 

209.S 

WKI.7 

>(tt.9 

202.3 

201.4 

195.9 

I9ii.l 

1?»,4 

194.4 
1M.7 
181.2 

tTR.« 

1T4.9 

ii;9.» 

16N.il 

!fi3.7 

169.1 

r.8.1 

IS7.& 

.SJ.7 

1S2S 

"" 

147.1 

?. 

s. 

FACTOR 


100 


FOR   COMPUTING   THE    RELATIVE   HUMIDITY. 


er- 

e 

Tenths  of  Degreefl. 

r. 

0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

§. 

9. 

.0 

146.0 

145.6 

145.1 

144.6 

144.1 

143.6 

143.1 

142.6 

142.1 

141.6 

141.2 

140.7 

140.2 

189.7 

139.2 

188.8 

138.3 

137.8 

187.4 

136.9 

186.4 

136.0 

135.5 

1.35.1 

134.6 

134.1 

133.7 

133.2 

132.8 

182.3 

131.9 

131.4 

131.0 

130.5 

130.1 

129.7 

129.2 

128.8 

128.8 

127.9 

127.5 

127.1 

126.6 

126.2 

125.8 

125.3 

124.9 

124.5 

124.1 

123.7 

123.3 

122.8 

122.4 

122.0 

121.6 

121.2 

120.8 

120.4 

120.0 

119.6 

119.2 

118.8 

118.4 

118.0 

117.6 

117.2 

116.8 

116.4 

116.0 

115.6 

115.3 

114.9 

114.5 

114.1 

113.7 

118.8 

113.0 

112.6 

112.2 

111.9 

111.5 

111.1 

110.7 

110.4 

110.0 

109.6 

109.3 

108.9 

108.6 

10S.2 

107.9 

107.5 

107.1 

106.8 

106.4 

106.1 

105.7 

105.4 

105.1 

104.7 

104.4 

104.0 

108.7 

103.3 

103.0 

102.7 

102.3 

102.0 

101.7 

101.8 

101.0 

100.7 

100.3 

100.0 

99.68 

99.35 

99.02 

98.70 

98..S8 

98.06 

97.73 

97.42 

97.10 

96.78 

96.47 

96.15 

95.84 

95.52 

95.21 

94.90 

91.59 

94.29 

93.98 

93.67 

93.37 

93.06 

92.76 

92.46 

92.16 

91.86 

91.56 

91.26 

90.97 

90.67 

90.38 

90.09 

89.80 

89.51 

89.22 

88.98 

8S.64 

88.36 

88.07 

87.79 

87.50 

87.22 

86.94 

86.66 

86.38 

86.10 

85.83 

85.35 

85.27 

85.00 

84.73 

84.46 

84.19 

88.92 

83.65 

83.88 

83.12 

82.85 

82.59 

82.32 

82.06 

81.80 

81.54 

81.28 

81.02 

80.77 

80.51 

80.25 

80.00 

79.74 

79.49 

79.24 

78.99 

78.74 

78.49 

78.24 

77.99 

77.75 

77.50 

77.26 

77.01 

76.77 

76.52 

• 

76.28 

76.04 

75.80 

75.56 

75.32 

75.08 

74.85 

74.61 

74.87 

74.14 

73.91 

78.67 

73.44 

73.21 

72.98 

72.75 

72.52 

72.29 

72.06 

71.84 

71.61 

71.39 

71.16 

70.94 

70.72  , 

70.49 

70.27 

70.05 

69.83 

69.61 

69.39 

69.18 

68.96 

98.74 

68.53 

68..S2 

68.10 

67.89 

67.68 

67.47 

67.26 

67.05 

66.84 

66.63 

66.42 

66.22 

66.01 

65.81 

65.60 

65.40 

65.19 

64.99 

64.79 

61.59 

64.39 

64.19 

63.99 

63.79 

63.59 

63.40 

63.20 

63.01 

62.81 

62.62 

62.43 

62.24 

62.04 

61.85 

6166 

61.47 

61.29 

61.10 

60.91 

60.72 

60.54 

60.35 

60.17 

59.98 

69.80 

59.62 

59  43 

69.25 

59.07 

68.89 

68.71 

58.63 

68.85 

58.17 

58.00 

57.82 

57.64 

57.47 

57.29 

67.12 

56.94 

66.77 

56.60 

56.42 

56.25 

56.08 

55.91 

55.74 

55.57 

SMO 

56.28 

55.06 

54.90 

54.73 

54.56 

54.40 

54.23 

54.07 

53.91 

1 

ii.7i 

68  $8 

58.42 

68.26 

63.09 

62.93 

52.77 

52.61 

52.45 

52.30 

.11.14 

61M 

61.82 

51.67 

51.51 

51.36 

51.20 

51.05 

50.90 

50.74 

Ki! 

1  '^^n^^P 

50.44 

60.29 

60.14 

4^.99 

49.84 

49.69 

49.54 

49.39 

49.24 

LiA:;j^Aaj^l 

48J6 

48.80 

48.66 

48.51 

48.37 

48.22 

48.08 

47.94 

47.79 

^7^1 

47.87 

47.28 

47.09 

46.95 

46.81 

46.67 

46.53 

46.40 

18 

45.99 

45.85 

45.72 

45.58 

45.45 

45.31 

45.18 

45.04 

s« 

s. 

4. 

5. 

6. 

7. 

8. 

9. 
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WEIGHT    OF   VAPOB,    IN    GRAINS   TROY, 


NE  .  CUBIC    FOOT    OF    SATURATED  AlB,  I7HDER   A-BABOMETRIC  P 

a  INCHES,  AT  TEDfFERATDHES  BETWEEN  0°  AND  IOS°  FAIIBEHREIT. 

■!  w(  ht  of  a  litre  of  dry  air  at  the  temperature  of  zero  Centigrade,  or  33".  1 
under  a  barometric  pressure  of  760  millimelres,  as  dctcrmiaed  bf  I 
of  Regnault  (Memoirea  de  rinslUiil,Tom.  XXI.  p.  157), and  corrected H 

.i^..  -or  of  computation  (see  above,  p.  38),  is  1.293223  grammes.  The  co. . 
I  of  )Dnsion  of  the  air,  according  to  the  same  pliysicisi,  is  0.003G7  for  1' 
ide  ;  nnii  the  theoreiic  density  of  vapor  is  nearly  0.622,  or  |,  of  thai  of  the  air 
]<ime  [empcmlurc  and  pressure.  From  these  elements  the  weight  of  the  vapor 
i  '"  '^  determined  volume  of  air,  the  temperalure  and  humidity  of  which  its 

deduced.  J 

lese  values  to  English  measures,  I  litre  being  ^  6 1.02705  cubic  inches,    ■ 

[inmiiie  =  15.43208  gniina  Troy,  we  have  fl 

1.233223  grammes  =  19.9571208  grains,  I 

<5l.0a7051  cubic  inches  :  19.9571208  grains  ;  :  1  cubic  inch  :  0.32702  grain. 

Therefore,  the  weight  of  a  cubic  foot  of  dry  air,  at  32°  Fahrenheit,  under  a  pressure  o^t~ 
760  miilimelres,  or  29.922  English  inches,  is  =  0.32702  grain  X  1728  =  565.092^3 
grains  Troy.     Under  a  barometric  pressure  of  30  inches,  it  becomes 

29S2  X  565.0923  =  566.5654  grains. 

The  coefficient  for  the  expansion  of  the  air  becomes  0.0020361  of  iis  bu!k  fori ' 

Fahrenheit 

Now,  if  we  call 

I     =  the  temperature  of  the  air  ; 

W  ^=  the  weight  of  vapor  in  a  saturated  air  at  the  temperalure  t ; 
F    ^  the  maximum  of  the  force  of  vnpor  due  lo  iho  temperature  (,  aa  give*i 
in  the  tables  ; 
then  the  weight  of  the  vapor  contained  in  a  cubic  foot  of  saturated  nir  is  given  by  ll»^ 
formula 


W  =  0.622  - 


5n(i.5fi54  gRiiiif* 


from  which  llie  values  in  Tabic  .\.  liinc  licon  compulfd.      The  forces  of  vnpor  due  t  •*' 
the  lemperaiures  in  the  first  c<)liimn  are  llio^^e  of  Kc^timill,  as  given  in  Table  VI. 

It  is  evident,  that,  in  order  to  find  the  wcigln  of  the  vapor  contained  in  the  o^  »  ' 

at  any  state  of  Innnidilv  and  pri.-s.sure,  it  siiinces  lo  subsiinuo  for  the  normal  values  ^^* 
F  -  1 

30   ""^  ^"'^^  ofvajior  and  the  baroinciric  pressure  given  by  the  observation. 


X.    WEIGHT  OF  VAPOR,  IN  GRAINS  TROY, 


CONTAINED   IN   A   CUBIC    FOOT    OF    SATURATED   AIR,   AT   TEMFERATURES 

BETWEEN   0^    AND    105^     FAHRENHEIT. 


rcfnpcr* 

ature 

of 

Air, 

F«hi«n. 


1 

2 
3 
4 

6 
6 
7 
S 
9 

10 
1  1 
12 
13 

:i4 
:i8 

19 


Fort* 
of 

Weight 
of 

DUfer- 

Vapor 
in  Eng. 
Incbe*. 

Vapor 

in       1 
Oiaios.  , 

eoce. 

I 


Tnoper- 

ature 

of 

Air, 

Fahren. 


23 

26 
27 

28 
29 

30 
31 
32 
33 
34 
3.5 

B 


0.043 
0.045 
0.048 
0.030 
0.052 

0.055 
0.057 
0.060 
0.082 
0.065 

• 

0.068 
0.072 
0.075 
0.073 
0.032 

0.036 
0.090 
0.034 
0.093 
0.103 


I 


20 

0.103 

21 

0.113 

-22 

0.II8 

23 

0.123 

24 

0.129 

0.135 
0.141 
Q.147 
0.153 
0.160 

0.167 

0.174 
O.lsi 

0.1S3 
0.196 
0.204 


0.545 
0.569 
0.595 
0.621 
0.649 

0.678 
0.708 
0.739 
0.772 
0.S06 

0.811 
0.878 
0.916 
0.957 
0.999 

1.043 
1.090 
1.133 
1.190 
1.243 

1.293 
1.3)5  ' 
1.415 
1.476  I 
1.540 

i 
1.606 

1.67  4 

1.745 

1.S17 

1.892 

! 

1.969  ' 

2.016 

2.126 

2.203 

2.292  I 

2.379 


0.024 
0.0-2A  ' 
0.027 
0.0*28  I 
0.0-29 

I 
0.030  I 

0.031 

0.033 

0.034 

0.033 

0.037 
0.038 
0.040 
0.04'2 
0.044 

0.046 
0.049 
0.051 
0.063 
0.05ft 

0.057 
0.059 
0.06*2 
0.064 
0.066 

0.0G9 
0.070 
0.073 
0.075 
0.077 

0.077 
0.0»0 
O.OH-2 
0.0S4 
0.087 


35^= 

36 

87 

88 

39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

60 
51 
52 
53 
54 

65 
66 
67 
68 
69 

60 
61 
62 
63 
64 

65 
66 
67 
63 
69 
70 


Force 
of 

Va|>or 
in  Eng. 
lnclio«. 


0.204 
0.212 
0.220 
0.229 
0.238 

0.248 
0.267 
0.267 
0.277 
0.288 

0.299 
0.311 
0.323 
0.335 

0.348 

0.361 
0.374 
0.888 
0.403 
0.418 

0.433 
0.449 
0.466 
0.482 
0.500 

0.518 
0.537 
0.556 
0.576 
0.596 

0.617 
0.639 
0.662 
0.685 
0.703 
0.733 


Weiglit 

of 
A'apor 

in 
GraJofl. 


2.379 
2.469 
2.563 
2.659 
2.759 

2.862 
2.967 
3.076 
3.189 
8.306 

8.426 
3.550 
8.679 
3.811 
3.948 

4.089 
4.234 
4.383 
4.537 
4.696 

4.860 
6.028 
5.202 
6.381 
6.666 

5.756 
6.952 
6.154 
6.361 
6.575 

6.795 
7.021 
7.253 
7.493 
7.739 
7.992 


Difler- 
ence. 


Temper- 
ature 
of 
:     Air, 
iFahren 


0.090 
0.003 
0.097 
0.100  , 
0.103 

0.106  ! 
0.109  ' 
0.113 
0.116 
0.1*20 

0.124 
0.139 
0.133 
0.137 
0.141 

0.145 
0.149 
0.154 
0.159 
0.1G3 

0.168 
0.174 
0.179 
0.185 
0.190 

0.196 
0.303 
0.308 
0.314 
0.320 

0.336 
0.333 
0.339 
0.346 
0.353 


70^ 

71 

72 

73 

74 

75 
76 

77 
78 
79 

80 

81 
82 
83 
84 

86 
86 
87 
88 
89 

90 
91 
92 
93 
94 

96 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 


Force 
of 

Vapor 
iu  Kug. 
luctMM. 


Weight 

of 
Vapor 

in 
Qmins. 


0.733 
0.758 
0.784 
0.811 
0.839 

0.868 
0.897 
0.927 
0.958 
0.990 

1.023 
1.057 
1.092 
1.128 
1.165 

1.203 
1.242 
1.282 
1.323 
1.366 

1.410 
1.455 
1.601 
1.648 
1.697 

1.647 
1.698 
1.751 
1.805 
1.861 

1.918 
1.977 
2.037 
2.099 
2.162 
2.227 


7.992 
8.232 
8.521 
6.797 
9.081 

9.372 

9.670 

9.977 

10.292 

10.616 

10.949 
11.291 
11.643 
12.005 
12.376 

12.766 
13.146 
13.546 
13.957 
14.878 

14.810 
15.254 
16.709 
16.176 
16.664 

17.145 
17.648 
18.164 
18.693 
19.235 

19.790 
20.357 
20.938 
21.535 
22.146 
22.771 


Diflcr- 
ence. 


0.361 
0.368 
0.*276 
0.-2S4 
0.-291    I 
.i 
0.398  j 
0.307  , 
0.315  ' 
0.3-24 
0.333 

0.343 
0.353 
0.361 
0.371 
0.380 

0.890 
0.400 
0.411 
0.431 
0.433 

0.443  ' 

0.455 

0.467 

0.479 

0.491 

0..SO3 
0.516 
0.639 
0.543 
0.655 

0.567 
0.582 
0.696 
0.611 
0.635 


^ 
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PRACTICAL     TABLES, 


IN 


ENGLISH    MEASURES, 


BASED  ON  THE   HTGROMETRICAL    CONSTANTS   ADOPTED   IN   THK 

GREENWICH   OBSERVATIONS. 


^  95 


TABLE 


OF 


THE  ELASTIC  FORCES  OF  AQUEOUS  VAPOR, 

NDER    A    TRESSCRE    OF   30    INCHES,  EXPRESSED    IN   ENGLISH    INCHES    OF  MERCURY  FOR 
TEMPERATURES  OF  FAHRENHEIT,  ADOPTED  IN  THE  GREENWICH  OBSERVATIONS. 


This  table  contains  the  values  of  the  elastic  force  of  vapor  for  temperatures  from 
0®  to  90°  Fahrenheit,  derived  from  Dalton's  experiments  by  Bbt's  formula,  by 
Anderson,  and  published  in  Edinburgh  Encyclopedia,  Art.  Hygrometry,  It  is  re- 
pwWjshed,  without  the  last  decimal,  in  the  volumes  of  the  Greenwich  Magnetic  and 
^^^tettrological  Observations,  and  on  it  are  based  the  various  hygrometrical  tables 
"'>Ii»hed  by  Mr.  Glaisher,  either  in  the  Greenwich  volumes,  or  separately,  most  of 
'"ch  will  be  found  below,  Tables  XII.  to  XVII. 

Since  Dalton  published  his  experiments,  numerous  attempts  have  been  made  by 
""*cnjs  skilful  physicists  to  determine  with  greater  accuracy  the  elastic  force  of 
P<^i*.    Dr.  Ure  in  England,  Regnault  in  France,  and  Magnus  in  Germany,  deserve 
^^^is  respect  a  special  notice. 

^He  last  two  experimenters  having  arrived  simultaneously  at  results  nearly  iden- 
^'-^  and  their  experiments  having  been  conducted  with  all  the  care  that  modern 
*ence  requires,  and  the  means  that  it  can  secure,  their  determinations  seem  to  com- 
^^d  an  especial  confidence,  and  to  deserve  the  preference  over  all  others.  It  is, 
^«^fore,  much  to  be  regretted  that  the  usefulness  of  the  following  otherwise  so  valu- 
oie  tables,  the  formation  of  which  involved  so  much  labor,  is  in  a  measure  impaired 
•y  the  fact  that  they  were  computed  from  elements  which  cannot  be  regarded  as 
'^^^  «no8i  reliable  we  now  possess. 


XT. 


T  A  B  li  E 


OF   THE 


ELASTIC    FORCE    OF    AQUEOUS    VAPOR, 

>BR  A   BAHOMETKIC    TRESSURE    OF    30    INCHES,    EXPRESSED    IN    ENGLISH    INCHES   OF 

MERCURY    FOR    TEMPERATURES    OF    FAHRENHEIT. 

From  the  Greenwich  Orseuvations. 


'tier- 

1 

TcuthB  of  J>egreeB. 

Are 

»>n- 

1 

1 

4i. 

0. 

1. 

9. 

3. 

4. 

5. 

6. 

7. 

§• 

0. 

o 

Eng.  Id. 

Eng.  In 

Eni;-  In 

Eng.  In. 

Eng.  In. 

Eng.  In. 

Eng.  In. 

Eng.  In. 

Eng.  In. 

Eng.  In. 

«     1 

O.OGl 

0.061 

0.062 

0.062 

0.062 

0.062 

0.063 

0.063 

0.063 

0.063 

1 

0.064 

0.064 

0.064 

0.064 

0.065 

0.065 

0.065 

0.065 

0.066 

0.066 

2 

<    0.066 

0.066 

0.067 

0.067 

0.067 

0.067 

0.068 

0.068 

0.068 

0.068 

3    ! 

i    0.069 

0.069 

0.069 

0.069 

0.070 

0.070 

0.070 

0.071 

0.071 

0.071 

4     1 

0.071 

0.072 

0.072 

0.072 

0.072 

0.073 

0.073 

0.073 

0.073 

0.074 

6 

0.074 

0.074 

0.075 

0.075 

C.075 

0.075 

0.076 

0.076 

0.076 

0.077 

6 

0.077 

0.077 

0.077 

0.07S 

0.078 

0.078 

0.079 

0.079 

0.079 

0.080 

7     . 

'    O.OSO 

0.080 

0.080 

0.081 

0.081 

0.081 

0.082 

0.082 

0.082 

0.083 

8 

0.0S3 

0.0S3 

0.O.S3 

0.084 

0.084 

0.084 

0.085 

0.085 

0.085 

0.086 

9 

0.0S6 

O.OSH 

0.0S7 

0.087 

0.087 

0.088 

0.088 

0.088 

0.089 

0.089 

0 

0.089 

0.090 

0.090 

0.090 

0.091 

0.091 

0.091 

0.092 

0.092 

0.092 

.1     1 

0.093 

0.093 

0.093 

0.094 

0.094 

0.094 

0.095 

0.095 

0.096 

f  1 

0.096 

2     ' 

0.096 

0.097 

0.097 

0.097 

0.098 

0.098 

0.098 

0.099 

0.099 

0.i»99 

3 

0.100 

0.100 

0.101 

O.lOl 

0101 

0.102 

0.102 

0.102 

0.103 

0.103 

1 

0.104 

0.104 

0.104 

0.105 

0.105 

0.106 

0.106 

0.106 

0.107 

0.107 

.5     ' 

0.108 

0.108 

0.108 

0.109 

0.109 

0.110 

0.110 

0.110 

0.111 

0.111 

:6 

0.112 

0.112 

0.112 

0.113 

0.113 

0.114 

0.114 

0.115 

0.115 

0.115 

17 

0.116 

0.116 

0.117 

0.117 

0.1  IS 

0.118 

0.118 

0.119 

0.119 

0.120 

18 

0.120 

0.121 

0.121 

0.121 

0.122 

0.122 

0.123 

0.123 

0.124 

0.124    ■ 

19 

0.125 

0.125 

0.126 

0.126 

0.126 

0.127    ! 

0.127 

0.128 

0.1 -^8 

0.129    i 

10 

0.129 

0.130 

0.130 

0.131 

0.121 

0.132 

0.132 

0.133 

0.133 
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Cpg.  In. 

Bng.  In. 

Ens.  In. 

Bug,  IB- 

K»e.  In. 

itag.i,^   1 

'  n 

o.iai 

0.136 

0.137 

0.137 

0.138 

0.138 

22 

0.133 

0,140 

0.140 

0.111 

0.111 

o-iia 

0.U2 

0.113 

0.113     . 

2* 

0.111 

0,1  IS 

0,113 

0.116 

0.116 

0.147 

0.U7 

0.148 

0.148 

24 

o.iao 

O.ISO 

0,131 

0.152 

0.1  S2 

0.152 

0.153 

0.1S3 

0.151 

U 

0.156 

o.ise 

0.150 

0.157 

0.1  fi7 

0.15g 

0.168 

0.1  B9 

0.160 

H 

0.161 

0.161 

0.162 

0.163 

0.163 

0.164 

0.164 

0.165 

0.165 

27 

0.16T 

0.1B7 

0.168 

0.1 1» 

0.169 

0.170 

0.170 

0.171 

0.172 

KS 

0,173 

0.173 

0.171 

0.17b 

0.175 

0.1-H 

0,177 

0.177 

0.178 

ta 

0.179 

O.ISO 

0.190 

0.181 

0.182 

0.IB2 

0,183 

0.181 

0.181 
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O.ltlfi 

0.1S6 

0.187 

0.IS8 

0.1S8 

0.189 

0.190 

0.190 

0.191 

SI 

0.IH2 

0.193 

0.191 

0.101 

0.195 

0.196 

0.197 

0.197 

0.198 

32 

0.IM9 

0.300 

0.301 

0.301 

0.202 

0.203 

0.201 

0.201 

0.203 

33 

o.am 

0,207 

0.208 

0.309 

0.210 

0.210 

0.211 

0.212 

0.213 

34 

o.aii 

o.ai5 

0.216 

0.216 

0,217 

0.218 

0.219 

0.319 

0.220 

SS 

0.223 

0.233 

0.223 

0.334 

0.225 

0.226 

0.227 

0.227 

0.S2S 

36 

0.230 

0.231 

0.231 

0.232 

0.233 

0.231 

0.285 

0.235 

0.236 
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0,210 

0.210 

0,241 

0.212 

0.213 

0.211 

0.21B 
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0.2  le 

0.2(7 

0.248 

0.219 

0,250 

0.251 

0.2S2 

0.2&3 

0.253 
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0.257 

0.25S 
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0.263 
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0.269 

0.270 

0.271 
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JI 

0.274 

0.27S 

0.276 

0.277 

0,278 

0.279 

0.280 

0.281 

0.282 
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0.291 
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0.298 
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0.357 
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0.306 
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« 

0.373 
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0.369 

0.390 
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From  the  Oreenwleh  Obwrratlonf. 


Temper- ' , 
Faliivn- 


Tenths  of  Degrees. 


87 
88 
89 
90 


O. 


1. 


o 
5b* 

57 

5S 

59 

60 


61 
62 
63 
64 
63 

66 
67 
68 
69 
70 


71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 

82 
83 
84 
83 


Eiig.  Id. 
0.138 
0.i73 
0.489 
0.5U6 
0.52.'{ 


0.541 
0.339 
0.578 
0.597 
0.617 

0.638 
0.659 
0.681 
0.704 
0.727 

0.731 
0.776 
0.801 
0.W27 
0.834 

0.882 
0.910 
0.940 
0.970 
l.OOl 

1.034 
1.067 
l.lOl 
•  1.1.36 
1.171 

1209 
1.247 
1.2S6 
1.826 
1.368 


£ng.  In 
0.459 
0.473 
0.491 
0.503 
0.525 


0.543 
0.3(il 
0.580 
0.599 
0.619 


0.640 
0.661 
0.684 
0.706 
0.729 


0.733 
0.778 
0.803 
0.830 
0.837 


0.885 
0.913 
0.943 
0.973 
1.003 


1.037 
1.069 
1.104 
1.139 
1.175 


1.212 
1.251 
1.290 
1.330 
1.372 


2. 


Eng.  In 
0.161 
0.476 
0.493 
0.509 
0.527 


0.544 
0.563 
0.582 
0.601 
0.621 


0.642 
0.664 
0.686 
0.708 
0.732 


0.756 
0.781 
0.806 
0.832 
0.860 


3. 


Eng.  In. 
0.462 
0.478 
0.494 
0.511 
0.528 


0.546 
0.565 
0.584 
0.603 
0.623 

0.644 
0.666 
0.688 
0.711 
0.734 

0.758 
0.783 
0.809 
0.835 
0.862 


O. 


1. 


0.887 

0.890 

0.916 

0.919 

0.946 

0.949 

0.976 

0.979 

1.008 

1.011 

1.040 

1.043 

1.073 

1.077 

1.108 

1.111 

1.143 

1.146 

1.178 

1.182 

1.216 

1.220 

1.253 

1.258 

1.294 

1.29S 

1.333 

1.339 

1.376 

1.381 

3. 

3. 

4. 

5. 

Eng.  In. 

Eng.  In. 

0.464 

0.465 

0.480 

0.481 

0.496 

0.498 

0.513 

0.515 

0.530 

0.532 

0.518 

0.550 

0.567 

0.568 

0.586 

0.588 

0.605 

0.607 

0.626 

0.628 

0.646 

0.618 

0.668 

0.670 

0.690 

0.692 

6. 


7. 


0.713 
0.736 


0.761 
0.785 
0.811 
0.838 
0.865 


0.893 
0.922 
0.932 
0.9S3 
1.014 


1.047 
1.080 
1.114 
1.150 
1.186 


1.224 
1.262 
1.302 
1.343 
1.385 


4. 


0.715 
0.739 


0.763 
0.787 
0.K14 
0.840 
0.868 


0.896 
0.923 
0.935 
0.986 
1.017 


1.050 
1.083 
1.118 
1.153 
1.190 


1.228 
1.266 
1.306 
1.347 
1.389 


5. 


Eng.  In. 
0.467 
0.483 
0.499 
0.516 
0.534 


0.532 
0.570 
0.590 
0.609 
0.630 


0.651 
0.672 
0.695 
0.717 
0.741 


0.766 
0.790 
0.817 
0.843 
0.871 


0.899 
0.928 
0.958 
0.989 
1.021 


1.053 
1.087 
1.121 
1.157 
1.193 


1.232 
1.270 
1.310 
1..S51 
1..393 


6. 


Eng.  lu. 
0.4()9 
0.485 
0.501 
0.518 
0.536 


0.554 
0.572 
0.591 
0.611 
0.632 

0.633 
0.674 
0.697 
0.720 
0.744 

0.768 
0.792 
0.819 
0.846 
0.873 


0.902 
0.931 
0.961 
0.992 
1.024 

1.057 
1.090 
1.125 
1.160 
1.197 

1.235 
1.274 
1.314 
1.355 
1.397 


7. 


§• 

0. 

Eng.  In. 

Eng.  In. 

0.470 

0.472 

0.486 

0.488 

0.503 

0.504 

0.520 

0.521 

0.3.37 

0.539 

0.355 

0.357 

0.574 

0.576 

0..593 

0.595 

0.613 

0.615 

0.634 

0.636 

0.655 

0.657 

0.677 

0.679 

0.699 

0.701 

0.722 

0.725 

0.746 

0.748 

0.771 

0.778 

0.795 

0.797 

0.822 

0.824 

0.849 

0.851 

0.876 

0.879 

0.905 

0.908 

0.934 

0.937 

0.964 

0.967 

0.995 

0.998 

1.027 

1.030 

1.060 

1.063 

1.094 

1.097 

1.129 

1.132 

1.161 

1.167 

1.201 

1.205 

1.239 

1.248 

1.278 

1.282 

1.318 

1..S22 

1.359 

1.364 

1.402 

1.406 

8. 


O. 
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XII. 


PSYCHROMETRICAL  TABLE, 


giving  the  temperature  of  the  dew-point,  the  force  and  the  weight  of 
vapor  in  the  atmosphere,  and  its  relative  humidity,  deduced  from  the 
indications  of  the  psychkometer,  or  dry  and  wet  bulb  thermometers. 

By  James  Glaisher. 

This  elaborate  table,  first  published  in  London,  in  1847,  in  pamphlet  form,  by  J. 
Glaisher,  of  the  Royal  Observatory  at  CJreenwich,  is  based  on  the  tables  of  elastic 
forces  of  vapor  deduced  from  Dalton's  experiments,  and  given  above,  Table  XI. 

The  weight  of  a  cubic  f(X)t  of  dr\*  air  at  3*2°  Fahrenheit,  and  under  the  barometric 
pressure  of  30  inches,  which  has  been  adopted  by  Glaisher,  and  from  which  the 
weight  of  vapor  in  a  cubic  fi>ot  of  air  is  derived,  is  the  mean  of  the  determinations 
obtained  by  Shuckburgh  and  by  Biot  and  Arago,  which  is  563.2154  grains  Troy; 
563  InMUi:  the  numlK?r  actuallv  used  in  the  calculations.  See  Preface  to  the  Table, 
p.  13,  and  also  tlie  Greenwich  Meteoroloi^ical  Ohsereations  for  1842,  p.  xlvi. 

Th«^  eixMVuMonl  of  the  ex[)ansion  of  air  which  has  Ikh^u  employed  is  that  deter- 
luiuiMl  by  tlu»  rxperiinonts  of  Gay-Lussac,  according  to  which  the  air  expands  0.00375 
of  its  bulk  fur  V  Crntiiirado,  or  ^J j  for  V  Fahrenheit. 

All  these  values,  as  may  l)c  seen  by  comparing  Tables  VI.  and  XI.  of  the  elastic 
forces,  and  also  pane  9*2,  maieriallv  ditfer  from  those  more  recentlv  determined  with 
great  care  by  Keguaull,  and  on  which  are  based  the  Psyohrometrical  Tables  given 
alH>ve,  [>age  50  et  setj.  This  will  account  for  the  no  inconsiderable  ditferences  often 
found  In^tween  the  results  in  the  two  tables  derived  from  the  same  data.  A  few 
e.\am[>les,  taken  tVom  various  parts  of  the  tables,  may  l>e  given  here,  in  order  to 
enable  the  mettH^PL^logi^t  to  judgi*  of  the  amount  of  the  ilisen*pancies  which  may  occur 
in  the  results  when  computed  tVom  ditferent  hvixrometrical  constants. 

1.  Suppose  the  temperatun.^  of  the  air  indicated  by  the  dry  thermome- 
ter to  be  =  lO"*  F. 
Tiie  temperauirv  of  evaporation  iuilicated  by  the  we:  thermometer  =    9°  F. 

Ditlerence  1°  F. 

Then,  Glaisher's  table  gives. 

The  Foir*  aT  V«oor         =  0,065  inc  h . 
T»  r     =  0.730 

^aOWiiich. 
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2.  By  observation  we  have, 

Dry  Thermometer       =  50°  F. 
Wet  Thermometer      =  40**  F. 

Dificreiice     =   10°1\ 

Then,  by  Glaishcr's  table,  we  find, 

Force  of  Vapor  =  0.186  inch. 

Relative  Humidity  ^  0.495 
And  by  Guyot's  table,  we  find. 

Force  of  Vapor  =  0.117  inch. 

Relative  Humidity  ==  0.3'22 

m 

3.  The  reading  of  the 

Dry  Thermometer  is  =  90°  F. 
Wet  Thermometer  is  =  70°  F. 

DiOerence  =  20°  F. 

By  Glaisher's  table  we  have. 

Force  of  Vapor  =  0.523  inch. 

Relative  Humidity  =  0.381 
And  by  Guyot's  table. 

Force  of  Vapor  =  0.464  inch. 

Relative  Humidity  =  0.329 

The  tempenitures  of  the  Dew-Point,  given  in  Glaisher's  tables,  have  been  com- 
puted by  moans  of  the  empirical  factors  given  below,  page  140,  and  in  the  manner 
there  described.     See  Preface  to  the  Table,  page  11. 


Arrangement  of  the  Table. 

In  the  first  two  columns,  at  the  left,  are  found  the  indications,  in  degrees  of  Fah- 
Tenheit,  of  the  dry  and  wet  bulb  thermometers.  In  the  following  columns,  in  their 
order,  and  opposite  to  each  of  the  temperatures  of  the  wet  thermometer,  are  given 
the  temperature  of  the  dew-point ;  the  force  of  vapor,  in  English  inches ;  the  weight 
of  vapor,  in  grains,  contained  in  a  cubic  foot  of  air ;  the  amount  of  the  same  required 
for  saturation  ;  and  the  relative  humidity  in  thousandths,  corresponding  to  the  differ- 
ence  of  temperature  between  the  two  thermometers.  The  second  half  of  the  page, 
at  the  right,  furnishes,  in  seven  columns,  the  weight,  in  grains,  of  a  cubic  foot  of  air, 
under  various  barometric  pressures  from  28  to  31  inches,  and  in  the  different  hygro* 
metric  conditions  indicated  by  the  differences  of  the  two  thermometers.  These 
■ninben  have  been  computed  in  the  manner  described  below,  page  142. 

The  nmge  of  the  table  extends  from   10°  to  90°  of  the  dry  thermometer,  or  of 

fa  temperature  of  the  air.     From  10°  to  34°  Fahrenheit  the  results  are  calculated 

■^  every  second,  third,  and  fifth  of  a  degree  of  the  wet  thermometer,  and  for  ex- 

■•  diflbrences  of  the  temperature  of  evaporation  ranging  from  2°  to  5°  below  the 

tee  of  the  air.     From  34°  to  90°  the  results  are  given  only  for  every  full 

»  wet  thermometer,  and  for  extreme  differences  gradually  increasing 

103 


FSVCBBOHETBICAL  TABLE. 

from  5'  to  27'.  Tliis  miigc  fulls  shorl  of  the  wanta  of  the  extreme  climale  ofNorth 
Arnerico,  where  tein[)eralurea  above  90°  mid  far  below  10°  are  of  usual  occurrcncu 
iftver  a  great  portion  of  the  contincnl.  The  same  may  be  said  of  iho  ninge  of  tlw 
dilferetiaes  between  the  two  thennomelera  in  the  first  part  of  ihe  table.  The  doublu 
inturpntsikin  for  Ihe  fmctiona  of  degrees  of  both  thermometers  being  raihtr  loo  lurgt 
10  be  neglected,  its  cipplicnlion  becomes  ii 


Eiitt-r  ihe  liihle  with  the  observed  temper 
elers.  On  the  same  line  as  the  last,  and 
deduced  from  these  data  will  be  found. 


The  (ih=ervalinn  has  given. 

Temperature  of  the  air  by  the  dry  thermometer  =^  fi2°  F. 

I  Temperature  of  evaporation  by  the  wet-bulb  ibcrmometer  =^  53"  F. 

tPngo  I2fl,  fiud  in  the   first  column,  bended  Reading  of  the  Dry  Thennomeler,lhe 


theTRKHV-  1 

le  (Moftt  I 


temperature  of  62°, 
with  KC  aro  found, 
Aula.,  VIZ. :  — 


in  the  second,  tliai  of  the  we\ 
their  respecliv 


:olur 


,  ih( 


On  the  line  bBginmog 
results   deduced  from  Hiess 


The  lempemture  of  the  Dew-point 
The  force  of  vapor  in  the  air 
The  weight  of  vapor  in  a.  cubic  foot  of  ai 
The  amount  of  vapor  required  for  satural 
The  relative  humidity  in  thousandths 
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K 

w« 

3s;o 

as.s 

au.o 

'iO.S 

It., 
30.0 

30.3 

31.0 

1 
1 

0 

11 

3 
LS 
1 

w 

i 

10.0 
9.8 

9.6 
9.4 

u.a 

H.0 
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1.000 
0.953 
0.907 
0.865 
0,822 
0.781 
0.714 

0.708 
0.672 
0.640 
0.609 
0.678 
0.650 
0.322 

0.495 
0.470 
0.446 
0.125 
0.404 
0.381 
0.351 

0.315 
0.329 
0.313 
0.296 

o.a«o 

0.265 
0.251 

Wdghl  In  Omint  al  >  CuUe  f  not  of  Air. 

Ac 

502.9 
503.1 
303.2 
303.3 
603.4 
603.5 
508.6 

603.7 
503.8 
603.9 
504  J) 
501.1 
501.2 
501.2 

500.0 
500.2 
500.4 
500.6 
500.7 
600.9 
501.0 

B01.2 
501.4 
501.6 
501,6 
501.S 
601,9 
502.0 

602.1 
502.8 
502.4 

502.6 
5027 
503.7 

502.8 
302.9 
303.0 
503.0 
503.1 
503.2 
503.3 

A, 

St. 

311.6 
611.8 
611.9 
512.0 
512.1 
512.2 
512.3 

512.1 
512.6 
613.8 
613.7 
612.8 
612.9 
612.9 

508.6 
603.8 
509.0 
609.1 
609.3 
509.5 
609.6 

609.8 
510.0 
610.1 
610.2 
610.4 
610.5 
510.6 

610.7 
610.9 
511.0 

511.3 
511,3 
511,3 

511.4 
511.5 
511.6 
511.6 
511.7 
511.8 
6U.9 

30.0 

520.2 
620.4 
520.5 
520.6 
620.7 
620.S 
520.9 

521.0 
621.1 
631.3 
621.3 

621.1 
321,5 
621.S 

617,2 
517,4 
517.6 
517.7 
61T.9 
619.1 
618.3 

518.5 
518.7 
618.8 
518,9 
619.1 
519,2 
619.3 

619.4 
619,6 
619.7 
519.8 
619,9 
320.0 
520.0 

520.1 
920.3 
620.3 
520.3 
520.1 
620.S 
510.*. 

30.5 

528.9 
529. 1 
529.2 
639.3 
629.4 
529.5 
629,6 

529.7 
529.8 
529.9 
630.0 
530.1 
530.a 
530.3 

525.8 
526.0 
526,2 

526,5 
526,7 
526.9 

637,1 

527.1 
627.9 
527.7 
627-8 
627-9 

528.0 
628-2 

628.8 
628.4 
628.6 
528.6 
528.6 

528.7 

528,8 
628.9 
62S.9 
629.0 
529.1 

9I.O 

537.6 
337.8 
537-9 
688-0 
538.1 
638.2 
M8.3 

638.4 

638.5 
938.6 
938.7 
538.8 
538 .9 
638.9 

S31.4 
634.6 
534,8 
534.9 
635.1 
536.3 
536.6 

636.0 
636.1 
636.3 
638.4 
636.5 

336.6 

636.8 
636.9 
587.0 
537.1 
537.2 
637.2 

537.3 
537.4 
637-5 
537-6 
537-6 
537.7 

te,. 

SB 
B7 
66 
SB 
bi 
63 
G2 

Gl 
60 
49 
48 

4T 
46 
4S 

TO 
68 

68 
67 
66 
6j 
61 

63 

62 
61 
SO 
U 

« 

66 
63 

62 

61 
60 

4S 

(^ 

4« 
46 

43 

4,33 
4.09 
3.87 
3.66 
3.47 
3.29 
3.11 

2.94 

2.63 

2.40 
2.34 

2.20 
2.06 

8.00 

7.26 
6.91 

6,67 
6.25 

6.06 

5,66 
5.38 

5,12 

4.62 
4.1H 

9.B6 

3,40 
3,23 

3.07 
2,81 

2.T6 
3.63 
2.50 
2.37 
2.21 
2.12 
2.01 

3.43 
3.67 
3.98 
4.10 

4.29 
4.17 
1.63 

4.82 
4.98 
6.13 
5.27 

6.56 

0.00 
0.38 
0.74 
1,09 
1,43 
1,75 
2.05 

2.34 
2.63 
2.88 
3.13 
3.38 
3.60 
3.82 

4.01 
4.24 

4.60 

1.93 

5.19 

5.14 
5.S7 
6.60 
5.63 
fi.T6 
5.W8 

s.nn 

98.0 

ii*a.6 

183.7 

485.8 
485.9 
486.0 
488.1 
486.2 

486.3 

486.4 
486.3 
1B6.6 

186.7 

1S6.8 
486.8 

492.8 
483.0 
483.2 
483.8 
483.5 
483.7 
183.8 

484.0 
484.2 
484.3 
J84.4 
484.6 
481.T 
484,8 

484.9 
485.1 
485.2 

485.5 
485.5 

485.6 
486.7 

485.8 
486.8 
183.9 
186.0 
ISfi.l 

as.3 

1 

n 

TO 

0.393 
0.871 
0.361 
0.332 
0.31  S 
0.398 

o.2sa 

0.266 
0.2S2 
0.2.18 
0,22S 

O.I!» 

0.727 

0.659 
0.628 
0.S9T 
0.363 
0.3il 

0.515 
0.489 
0,165 
0.412 
0.121 
0.100 
0.380 

0.361 
0.318 
0.326 
0.309 
0.291 
0-279 
0.264 

0.231 
0.23S 
0.320 
0.2  It 

o.aiH 

n.lHi 

o.iea 

491 
491 
491 
491 
49J 
494 
494 

I9S 
495 
495 

49S 
495 
495 
493 

491 
491 
491 
491 
493 
493 
493 

493 
492 
493 
493 
493 
493 
493 

493 
493 
493 

494 

494 
491 
494 
494 
494 
.91 
491 

2 

B 
6 

7 
8 
9 

0 

1 
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nn- 
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Uon- 
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Id 

ta. 

in.            in.            In. 

^ 

Wrt. 

Atr. 

o'f'Afr, 

asio 

98^3 

S0.0 

3W.S  30.0 

30.9 

31.0 

71 

71 

Tl.O 

0.751 

8.23 

O.OO 

1.000 

481.6 

190.2 

»' 

mA 

.il6.0 

534  6 

333.3 ; 

70 

69.5 

0.715 

7.86 

0.39 

o.Bsa 

48I.B 

190.1 

499.0 

607.6 

616.2 

524  8 

633.4 

69 

6S.0 

0.681 

7.18 

0.77 

0.907 

4S2.0 

190.6 

499  3 

507.8 

316.1 

533,0 

533.6 

6S 

66.5 

0.6JS 

7.13 

1.12 

0.866 

482.2 

190.8 

499.4 

508.0 

516.6 

635.2 

6338 

67 

63.0 

0.617 

6.79 

1.16 

0.82S 

483.4 

191.0 

499.6 

508.2 

616.8 

625-4 

5S4.0 

66 

63.5 

0.383 

8.16 

1.80 

0.782 

482.8 

191.2 

499.8 

608.4 

617.0 

635.6 

684.2 

63 

62.0 

0.539 

6.U 

2.11 

0.744 

482.8 

491.4 

500  0 

608.6 

'"■' 

636.8 

634.4 

64 

60.5 

0.533 

6.85 

2.40 

0.709 

483.0 

491.6 

600.2 

508.8 

626.0 

634,6 

6.1 

59.0 

0.i06 

6.56 

2.69 

0.674 

483. 1 

491.7 

600.3 

508.9 

517.5 

626.1 

634.7 

63 

57.5 

0.481 

6.2S 

2.97 

0.640 

183.3 

491.8 

500.4 

509.0 

517.7 

526.3 

634.9 

61 

5G.0 

0.46B 

6.03 

3.22 

0.609 

183.3 

491.9 

500.5 

509.1 

517.8 

626.4 

6)5.0 

BO 

54.6 

0.436 

1.78 

3.47 

0.579 

183.6 

492.1 

500.7 

509.3 

518.0 

626.6 

S3S.1 

fiS 

0.414 

4.54 

3.71 

0.550 

183.6 

492.2 

500.8 

509.4 

618.1 

626.7 

636.2 

ea 

51.6 

0.893 

4.31 

3.94 

0.522 

183.8 

492.1 

501.0 

509.6 

518.3 

626.9 

636.4 

67 

so.o 

0.373 

4.1D 

4.13 

0.497 

183.9 

492.5 

501.1 

509.7 

518.4 

627.0 

536.5 

66 

4^.5 

0.365 

3.89 

4.36 

0.471 

181.0 

492.6 

601.2 

509.9 

518.6 

637.1 

636.6 

BB 

47.0 

0.337 

3.69 

4.56 

0.447 

481.1 

192.7 

501.3 

510.0 

5IB.6 

637.3 

S35.7 

B4 

45.6 

0.320 

3.ai 

4.71 

0.425 

181.2 

192.8 

601.1 

510.1 

518.7 

637.3 

63S.8 

63 

41.0 

0.304 

3.33 

4,92 

0.404 

484.3 

492.9 

B01.5 

510.2 

518.8 

527.4 

636.9 

S3 

42.5 

0.283 

3.16 

5.09 

0.383 

484.4 

493.0 

601.6 

510.3 

618.9 

S27.S 

536.0 

51 

41.0 

0.374 

3.00 

6.25 

0.361 

484.5 

493.1 

601.7 

510.4 

619,0 

S27.6 

536.1 

50 

S9.5 

0.260 

2  85 

5.40 

0.315 

484.6 

493.2 

601 .8 

510.5 

519,1 

327.7 

6362 

49 

3S.0 

0.216 

2.70 

5.5S 

0.327 

431.7 

193.3 

SO  1.9 

BI0.6 

519.3 

B27.8 

696.3 

48 

S6.5 

0.234 

a.57 

5.68 

0.913 

484.7 

493.3 

501,9 

B10.6 

619.3 

S27.B 

636.) 

47 

35.0 

0.222 

2.14 

5.81 

0.296 

484.8 

493.1 

503,0 

510.7 

519.3 

527.9 

536.4 

4S 

33.5 

0.210 

2.31 

5.94 

0.280 

484.9 

493.6 

502.1 

510.8 

519.4 

528,0 

536.9 

45 

32.0 

O.ltK) 

2.19 

6.06 

0.265 

4S5.0 

493.6 

502.2 

510.9 

519,6 

528.1 

536.6 

44 

SO.S 

0.189 

3.08 

6.17 

0.252 

486.0 

493.6 

502.2 

610.9 

619.5 

62B.1 

686.6 

72 

TB 

72.0 

0.776 

8.S0 

0.00 

1.000 

480.8 

489.3 

497.8 

B06.4 

«... 

B23.5 

582.1    . 

71 

70.B 

0.739 

8.10 

0.10 

0.953 

180.8 

489.4 

498,0 

306.5 

516,1 

62,1.7 

6*2.1 

70 

69.0 

0.7O4 

7.71 

0.79 

0.907 

481.0 

489.6 

498.3 

606.7 

515.3 

B83.9 

632,3 

69 

67.5 

0.670 

7.HS 

1.15 

0.865 

181.2 

489.8 

498,4 

306.9 

515.6 

6S4.1 

68«.T 

6^ 

66.0 

0.638 

7.00 

1.50 

0.S21 

181.1 

490.0 

498,3 

607.1 

515.7 

624.S 

fiJtti 

C7 

64.5 

O.607 

6.66 

1.84 

0.784 

181.6 

490.2 

498.7 

307.3 

516.9 

524.6 

63$: 

86 

63.0 

0.578 

6.33 

2.17 

0.746 

481.7 

190.3 

198.8 

607.1 

516,1 

524.7 

65 

61.5 

0.550 

6.03 

2.17 

0710 

4S1.8 

490.4 

199.0 

307.6 

616.2 

524.8 

61 

60.0 

0.523 

B.73 

2.77 

0.671 

482.0 

1J>0.6 

199.3 

607.8 

616.1 

625.0 

63 

68.3 

0.498 

B.45 

3.05 

0.611 

482.1 

490.7 

199.3 

607.9 

516.S 

525.1 

S3S. 

62 

57.0 

0.473 

6.18 

3.32 

0.610 

482.3 

190,9 

199.5 

608.1 

516.7 

525.3 

61 

B5.5 

0.150 

4. 93 

3.57 

0.580 

482.6 

191.1 

499,7 

508.3 

525.6 

BM- 

60 

64.0 

0.128 

4.68 

3.82 

0.661 

4S2.6 

491.2 

499.8 

608.4    517.0 

525.6 

M4^ 

/ 

69 

52.6 

0.407 

4.15 

4.05 

0.623 

4S2.8 

491.4 

600.0 

608.6  1  517.2 

525.8 

B 
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■ 

52.6 

ei.O 

48.3 
48.0 
46.5 
45.0 
43.5 

42.0 
40.S 
S9.0 
W.S 

ao-o 

33.0 
31.3 

73-0 
71.9 
70.0 
68.fi 
67.0 
65.6 
64.0 

62.e 
fll.D 

59,S 
M.O 
K.5 
55.0 
53.S 

52.0 
60.9 
49.0 
47.5 
46.0 
44.5 
43.0 

41.8 
40.0 
38.5 
37.0 
36.3 
34.0 
33.S 

EDgli>h 

0,40T 
0.3S6 
0.367 
0.340 
0.331 
0.31S 
0.299 

0.2S3 
0.269 
0.2BS 
0,242 
D.230 
0.318 
0.207 
0.198 

0.801 
0.736 
0.727 
0.692 
0.699 
0.628 
0.997 

0.S6S 
0.B41 
0.S1S 
0.489 
0.405 
0.442 
0,421 

0.400 
O.3B0 
0.361 
0.343 
0.326 
0.309 
0.293 

0.279 
0.261 
0.261 
0.238 
0.226 
0.214 
0.203 

__oO;4im 

Dildiiy, 

WdBbl  In  QbI™  of  .  ColilD  Foot  Dtilr. 

\ 

f' 
4.43 
4.23 
4.02 
3.S2 
3.63 
8.45 
3.28 

3.11 
2.9S 
a.80 
a.S6 
2.S3 
2.39 
2.27 
2.IB 

B.76 

8,33 
7.95 

7.21 
6.87 
6.53 

e.32 
6.92 
5.63 
5.34 

5.09 
4.84 
4.39 

4.37 
4.16 
3.94 
8.74 
3.06 
3.38 
3.21 

3.05 
2.89 
2.T4 
2.60 
2.47 
2.34 
2.22 

for 
lie  it. 

4,05 
4.27 
4.48 
4.6B 

4.S7 
9.05 
6.22 

8.39 
5.55 
5.70 
B.84 

B.98 
6.11 
6.23 

6.34 

0.00 
0.41 
0.81 
1.19 

1.89 
2.23 

2.54 
2.84 
3.13 
3.42 
3.67 
3.92 
4.17 

4.39 

4.60 
4.82 
9.02 
9.20 

5.38 
5.55 

6.02 
6.16 
6.29 
6.42 

6.54 

39.0 

f. 
600.0 
600.1 
500.2 
500,3 
500.4 
600.5 
500.6 

500.7 
500,8 
500.9 
501.0 
501.0 
501.2 
501.3 
601.3 

496.7 
496.9 
497.1 
497.3 
497.9 
497.6 
497,8 

497.9 
498.1 

498.3 
498.4 
498.6 

498.9 

499.0 
499,2 
499.3 
499.4 
499.6 

499.7 

499.8 
499.9 

600.0 
600.0 
500.1 
WM).2 
S00.4 

20^3 

308.A 
608.7 
508.8 
508.9 
609.0 
609.1 
509.2 

509,3 
600,4 
509.B 
609.6 
609.6 
509.7 
609.8 
509.9 

605.2 
603,4 
603,6 
90S.S 
906.0 
606.1 
606.3 

506.4 

906.6 
506.8 
607.0 
607.2 
607.4 
507.6 

507.6 

B07.S 
B0T.9 
508.0 
508.1 

508.2 
508.3 

50S.4 
608.6 
608.6 
608.6 
508.7 
508.8 
509.1 

so'.o 

517.2 
617.8 
617.4 
517.6 
617.6 
517.7 
517.6 

617.9 
618.0 
518.1 
618.2 
618.2 
618.3 
618.4 
618.6 

613.8 
514.0 
614.2 
514.4 
514.6 
514.8 
615,0 

516.1 
515.3 
515.4 
515.8 
515.8 
516.0 
516.1 

516.2 
516,4 
616,5 
916.6 
916.7 
516.8 
516.9 

517-0 

617.2 
617.2 
517.3 

517.4 
5  IT  ,6 

30.3 

V- 
525.8 
526,9 
626,0 
526.1 
B2fi.2 
526.3 
636.3 

526,4 
526.5 
52B.6 
626,7 
626,7 
526,8 
926.9 
927.1 

522.3 
522.6 

523.7 

623,1 
523.3 
623.5 

533.6 
523.8 
521.0 
524.2 
534,4 
624.6 
624.7 

634.8 
525.0 
625.1 
625.2 
B23.3 
525.4 
52S.5 

525.6 

529.7 
529.8 
625.8 
625.9 
626,0 
516.1 

In. 

31.0 

534.4 
634.B 
534.6 
684.7 
634.8 
B34.9 
536.0 

S36.1 
635,3 
636.3 
635.4 
939,4 
535.5 
535.6 
535.7 

630,9 
631.1 
631.3 
631.6 
631.7 
631.9 
532.1 

BS2.2 

B32.4 
B32.6 
533.8 
533.0 
5SB.2 
633,3 

633.4 
633.6 
533.7 
633.8 

534.0 

634.2 
534.S 
534,4 
534.4 

On- 

Wtt. 

as'.o 

483.8 
482.9 
483.0 
483.1 
483.2 
483.3 
4S».3 

483.5 
483,6 
488.7 

483.8 
483.8 
483.9 

484.0 
434.1 

479.6 

479.8 
480.0 
480.3 
480.4 
480.5 
480.7 

480.8 
481.0 
481.1 
481.2 
481.4 
481.6 
481.7 

481.8 
482.0 
482.1 

483.3 
483.3 
432.4 
482.5 

482.6 
482.7 
482.8 
482.9 
483.0 
483.1 
433.3 

38.S 

491.4 
491.5 
491.6 
491.7 
491.8 
491.9 
492.0 

492.1 
492.2 
492.3 
492.4 
492.4 
492.5 
492.6 
492.7 

488.1 
488.3 

488.7 
488.9 
489.0 

489.3 
489,5 
489.6 
489.8 
490.0 
490.2 
490.3 

490.4 

490.6 
490.7 
490.8 
490.9 
491.0 
491.1 

491.3 
491.4 
491.5 
491.6 

491.7 
491,9 

n 

S9 
68 

H 
t3 

il 
S3 

» 
tl 
U 
4S 
48 

n 

4S 
4J 

■ra 

72 
71 
70 
69 
S8 
87 

es 
as 

S4 

ca 

C3 

ai 

•0 

S9 

ta 

S7 
K 

S9 

S4 
S8 

5! 
»1 

to 

49 
« 
4T 

la 

0.623 
0.498 
0.473 
0.449 
0.427 
0.406 
0.386 

0,366 
0,347 
0.329 
0.313 
0,298 
0.281 
0.267 
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0,788 

474.3 

482.7 

491.2 

499.7 

608.3 

516.7 

626.2 

73 

70.0 

0.727 

7.86 

2.64 

0.749 

474.5 

482,9 

491.4 

499.9 

608.4 

5)6.9 

525.4 

n 

0S.5 

0,692 

7.48 

S.02 

(1,712 

471.7 

483,1 

491.6 

500.1 

B08.6 

517,1 

626,6 

71 

67.0 

0.639 

7,12 

3,38 

0.678 

474.9 

483.4 

491.9 

600.4 

308.8 

517,8 

526.8 

7n 

6i.S 

0.628 

6. 79 

3.71 

0.647 

475.1 

483.6 

482.1 

600.6 

509,0 

517.5 

626.0 

69 

64.0 

0.597 

6.4,7 

4.05 

0.614 

475.3 

4S3.S 

492.3 

600.8 

609.3 

617.7 

626.2 

68 

62.5 

0.568 

6.11 

4.36 

0.685 

475,4 

483.9 

492.4 

600,9 

609.3 

617.8 

636.3 

67 

61.0 

0,541 

6.84 

4.66 

0.556 

475,6 

484.1 

492.6 

601.1 

B09.5 

618.0 

626.6 

K 

39.5 

0,515 

6.55 

4,95 

0.529 

476.7 

484.2 

492,7 

601.2 

309.6 

518.1 

626.6 

« 

58.0 

0.1B9 

6,28 

6,22 

0.603 

47B.8 

484.3 

492.8 

501.3 

509.8 

518,8 

636.8 

«1 

56.6 

0.463 

6.02 

6,48 

0.478 

476.0 

484.5 

493.0 

601,6 

31 0.0 

518.5 

627.0 

n 

63,0 

0,413 

4.76 

6,72 

0.465 

476.1 

4B4.fl 

493.1 

W1.6 

610.1 

318.6 

637.1 

n 

53.8 

0,431 

4.34 

6,96 

0.432 

476.3 

484.B 

493.3 

601.8 

510.3 

318.8 

537.8 

«i 

52.0 

0.400 

4.31 

6.19 

0.410 

476,4 

484,9 

493,4 

501,9 

510,4 

318.9 

527.4 

w 

50.5 

0.390 

4.1(    6.40 

0.390 

478.5 

485.D 

493.5 

502,0 

510.5 

319.0 

B27.6 

S9 

49.0 

o.aui 

S.SO 

6.60 

0.371 

476,6 

485.1 

493.6 

603.1 

510.6 

519.1 

627.6 

S9 

4T.3 

0.343 

3,71 

6.79 

(1,363 

476,7 

485,2 

493.7 

602.3 

610.7 

519,2 

627.7 

« 

16.(1 

0.326 

3.32 

6.98 

0.336 

476,8 

485.3 

493.8 

602.3 

510.8 

619.3 

527.8 

H 

44.5 

0.809 

3.3J 

7.16 

0.318 

476.8 

483,4 

493,9 

302.4 

6io.a 

619.4 

527.9 

SS 

43.0 

0.29S 

s.n 

7,38 

0.301 

477.fl 

483.6 

494,C 

502.6 

511.(1 

619.6 

628.0 

SI 

41.5 

0.279 

3.01 

7.49 

0,287 

477.1 

486.6 

494.1 

602.6 

611.1 

619.6 

528,1 

sa 

40.0 

0.284 

2.86|  7.64 

0.272 

477.2 

485.T 

494.2 

602.7 

611.! 

519.7 

628.2 

sa 

»9.5 

0.2S1 

2.72;  7.7S 

0.260 

477.3 

483.8 

494.S 

502,8 

611,3 

519.8 

528.3 

B 
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an.o 

attis 

ait.o 

,S:5 

so.o;8«.i 

Drj. 

Wrt. 

BO 

a 
Sll 

80.0 

1.001 

10.81 

0.00 

1.000 

172.0 

1SH.4 

498.9 

£.. 

50S.7 

511. 

TH 

78.6 

0.955 

10.31 

0.30 

0.954 

472.3 

490.7 

488.1 

197.5 

606.0 

511. 

7H 

77.0 

0.910 

8.83 

0.98 

0.909 

472.5 

180.9 

489  4 

197.9 

506.3 

514. 

TT 

75.5 

036S 

B.S7 

1.44 

0.867 

472.7 

181.1 

489.6 

193.1 

506.5 

614. 

7fi 

7-1.0 

0.827 

8.93 

1.88 

0.826 

473.0 

481.4 

189.8 

198.4 

606.8 

615. 

- 

7B 

72.5 

0.787 

8.50 

2.31 

0.786 

473.2 

181.6 

490.1 

499.6 

507.0 

615. 

74 

71.0 

0.751 

8.11 

2.70 

0.750 

473.4 

191.B 

490  3 

499.8 

607.2 

619. 

73 

69.B 

0.715 

7.71 

S.IO 

0.713 

473.6 

182.1 

J80.a 

499.1 

507.S 

515. 

7a 

68.0 

0.681 

7.35 

3.46 

O.6S0 

473.8 

483,3 

480.8 

499.3 

507.7 

516. 

71 

66.5 

0.648 

6.fl» 

8.82 

0.647 

471.0 

482.6 

191.0 

198.3 

507.9 

616. 

70 

65.0 

0.617 

6.6« 

4.15 

0.616 

171.S 

4S2.T 

191.2 

498.7 

soe.i 

616. 

A» 

6S.5 

0.588 

6.3.'! 

1.18 

0.596 

171.1 

432.9 

191.1 

489.9 

508.3 

616. 

f» 

62.0 

0.SS9 

6.0;^ 

4.79 

0.558 

171.6 

483.0 

19I.S 

KO0.0 

508.4 

61«. 

67 

eo.s 

0.633 

6.71 

5.07 

0.631 

174.7 

183.2 

191.7 

B00.2 

508.6 

6IT. 

fifi 

59.0 

0.606 

.... 

5.36 

0.601 

474.9 

483.1 

191.9 

500.1 

506.8 

SI7. 

57.5 

0.481 

6.K 

5.63 

0.478 

47S-0 

483.5 

192,0 

600.5 

608.9 

SIT. 

HI 

56.0 

o.4.-ia 

4.9.1 

6.96 

0.466 

475.2 

483.7 

492.2 

500.7 

609.1 

517. 

OR 

5J.6 

0.4D5 

4.69 

6.12 

0.434 

476.3 

483.8 

192.3 

600.8 

609.2 

Sir. 

ea 

5.1.0 

0.114 

4.4H 

6.35 

0.413 

475.1 

183.9 

49S.4 

S00.9 

soe.s 

5IT. 

^H 

61.5 

0.393 

4.23 

6.58 

0.391 

475.5 

181.0 

192.5 

501.0 

509.4 

517. 

60 

B0.0 

0.373 

4.03 

6.79 

0.372 

475.6 

181.1 

192.6 

509.5 

517. 

fift 

48.5 

0,355 

3.82 

6.99 

0.353 

476.7 

191.2 

192.7 

501.2 

609.6 

518. 

BS 

47.0 

0.337 

3.63 

7.18 

O.S.W 

473.9 

481.1 

192.9 

501.1 

509.8 

618. 

57 

45.5 

O.320 

3.4S 

7.36 

0.319 

476.0 

184.5 

493.1 

501.5 

509.9 

518. 

56 

41.0 

0.304 

3.37 

7.51 

0.302 

176.1 

434.6 

493.2 

501.6 

510.0 

fil8. 

55 

42.5 

0.288 

3.11 

7.70 

0.288 

47S.2 

431.7 

193.3 

501.7 

5I0.I 

S13. 

51 

41.0 

0.274 

2.96 

7.85 

0.271 

176.3 

4S1.8 

493.1 

301.8 

510.2 

SIS. 

53 

39.5 

0.260 

2.82 

7.99 

0.261 

476.3 

484,8 

193.1 

301.8 

610.2 

618. 

^^^■fli 

fli 

81 .0 

1.031 

11.11 

0.00 

1.000 

171.0 

179,1 

187.9 

496.2 

604.6 

613^ 

80 

79.5 

0.986 

10.S2 

o..ia 

0.953 

471. S 

179,7 

488.1 

496.5 

Wi.9 

613. 

79 

73.0 

0.910 

10.13 

1.01 

0.910 

471.5 

479,9 

488.1 

196.8 

605.2 

613i 

76.5 

0.896 

9.65 

MB 

0.866 

471.7 

490. 1 

488.6 

497,0 

505.4 

613. 

77 

73.0 

0.8.il 

9.20 

1.94 

0.328 

172.0 

180,1 

488.9 

497.3 

605.7 

Gil. 

70 

73.5 

0.811 

8.77 

2.37 

0.797 

172.2 

19(I,S 

488.1 

497.8 

505.9 

611. 

76 

73.0 

0.776 

8.35 

2.79 

0.750 

472.5 

480,9 

188.1 

«,.. 

506.2 

511,, 

TJ 

70.0 

0.739 

7.93 

3.19 

0,718 

172.6 

191.0 

489.5 

197.9 

506.4 

514. 

TS 

6«.0 

0.701 

7.S7 

8.57 

0.680 

472.9 

191.2 

189.7 

499.1 

506.6 

516; 

7i 

67.5 

0.670 

7.31 

3.93 

0.617 

473.0 

481.1 

489.9 

498.3 

506.8 

515. 

11 

68-0 

0.638 

6.S7 

1.27 

0.617 

473.3 

181.6 

490.1 

198.6 

507.0 

616. 

70 

61.6 

0.607 

6.51 

4.60 

0.587 

473.4 

481.8 

490.3 

498.7 

507.2 

51  Bj 

69 

63.0 

0.378 

6.22 

4.92 

0.558 

173.6 

182.0 

490.5 

198.S 

607.4 

51BJ 

6S 

61. S 

0.350 

6.92 

6.22 

0.531 

473.7 

4^.1 

490.7 

499.1 

60T.a 

eisi 

ta 

B 
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61.5 
60.0 
5S.6 
57.0 
5S.6 
5(.0 
62.5 

61 .0 
49.5 
48.0 
46.5 
45,0 
43.S 
42.0 
40.S 

82.0 
80.6 
79.0 
77 .6 
78.0 
71.5 
73.0 

7..5 
70.0 
68.5 
67.0 
63.5 
64.0 
«8.6 

81.0 
69.6 
68.0 

66.0 
63.9 
62.0 

SO.S 
49.0 
47.5 
46.0 
41.5 
43.0 
4I.S 

.nrr™ 

ot  Vimor 

SfSlS; 

W^...G»in.or.Cub1.F«.„rAI,.                          ■ 

It 

Inn 

6.93 
6.62 
5,31 

6,03 
4.81 

4.60 
4.37 

4.15 
8.95 
8,75 
3.56 

8.38 
3.21 
3.05 

2.90 

11,47 
10.91 
10.44 

9.93 
9.49 
B.03 
8.60 

8.19 
7.81 
7.1.1 
7.08 
6.75 
6.41 
6.10 

B.S1 
6.62 
5.25 

4.99 

4.29 

4.08 
a.87 

3.es 

B.M 
3.32 
3.15 

2.99 

<t  Uf'. 
Hf 

a. 23 

S.53 
6.83 
6.06 
6.30 

6.51 
6.77 

6.99 
7.19 
7.39 
7.59 
7.76 
7.93 
8.09 
8.24 

0.00 
0.53 
1.03 

i.sa 

1. 98 
2.44 

2.B7 

3.66 
4.04 
4.39 
4.T2 

5,06 
6.37 

&.6S 
5.85 
6.2S 
6.48 
672 
6.96 
7.18 

7.39 
7.80 
7.7B 
7.97 
S.IB 
8.33 
8.18 

lM«hlortb.ll»Dffi.I«UB.«U.hIn.h-                  I          1 

3h;o 

474.0 

474.5 

474.6 
474.7 
474.9 
475.0 
476.1 
476.2 
476.3 
475.3 

470.0 
470.3 
470.6 
470.7 
471.0 
471.2 
471.5 

471.6 
471.8 
472.0 
472.2 
472.4 
472.6 
472.6 

472.8 
478.0 
478.1 
478.2 
473.4 
473.  B 
473.B 

473.7 
473.8 
473.9 
474.0 

474.2 
474.3 

38^3  90.0 

tto^s 

499.1 
199.2 

199.4 
499.5 
499.7 
499.8 
199.9 

300.0 
500.1 
5D0.3 
600.1 
600.5 
BOO.a 
BO0.7 
B00.7 

495.2 
495.4 
495.7 
496.9 
496.2 
496.1 
496.7 

496.9 
497.1 
497.8 
497.5 
497.7 
197.9 
498.0 

198.2 
498.4 
498.6 
498.6 
408.8 
499,0 
499.1 

499.2 
499.3 
499.4 
499.6 
499.6 
499.7 
499,8 

SI.O 

F, 

534,8 
524,9   I 
32S.1 
525.2 
525.3 

626.4 
626,6 
626.7 

625.8 
B2S.9 
526.0 
326.1 
626.1 

620.8 
620.6 
520.9 
521.1 
321.4 
521.6 
521.9 

522,1 
622,4 
622.6 
522.8 
623.0 
823.2 
633.3 

523.6 
523.7 
533.8 
528.9 
624.1 
624.3 
624.4 

524.1 

524.5 

621.8 
524.9 

m.1 

llDiy.     tr>t. 

In. 

30.0 

607,7 

B08.0 
608.2 
509,8 
508.4 

608.5 
606.6 
608.3 
B08.9 
609.0 
509.1 
609.3 
509.2 

S03.8 
604.1 
604.3 
604.6 
504.8 
505.1 

505.3 
505.6 
606.7 
606.9 
606.1 
606.3 
606.4 

506.6 
506.B 
606.9 
607.0 
607.3 
507,4 
S07.6 

607,6 
607,7 
607.6 
607.9 
608,0 
609.1 
608.1 

618,0 
616.1 
616.3 
516.4 
616.6 

316.8 

516.9 
517.0 
517.2 
617,8 
617.4 
617.6 
517.6 
B17.6 

311.9 
512.2 
612,6 
612.7 
613.0 
613.3 
61B.S 

513.7 
513.9 
614,1 
514.3 
514.6 
514.7 
314.8 

616.0 
B15.S 

SI5.6 

515,8 
515.9 

516.0 
616.1 
516.2 
516.8 
516.4 
516.3 
S»,S 

81 

n 

|1 

67 
66 
65 
61 

62 

61 

ao 

B9 
SS 
B7 
SS 
fiS 
31 

82 
El 

80 
79 

78 
77 
78 

75 
T4 
IS 
12 
71 
70 
69 

«8 
67 

et 

85 
«l 

6S 

61 

«1 
M 

« 
57 
M 
M 

0.523 
0.498 
0.473 
0.460 
0.428 
0.407 

0.3B6 
0.367 
0.349 
0,331 
0.315 
0,299 
0.283 
0.269 

1.067 
1.017 

0,970 
0,923 
0.882 
0.810 
0.801 

0,763 
0,727 
0,692 
0.659 
0.628 
0.597 
0.666 

0.511 
0.B1G 
0.489 
0.465 
0.442 
0,421 
0,400 

O.3S0 
0.361 
0.34B 
0.326 
0.309 
0.293 

o.aj9 

0.531 

0.306 
0.477 
0.466 
0.434 
0.413 
0.392 

0.373 
0.355 
0.337 
0.320 
D.30S 
0.289 
0.274 
0.260 

0,954 
0.910 
0.868 
0.827 
0.787 
0.7B0 

0.714 
0.681 
0.648 
0.618 
0.588 
0.559 
0.532 

0.468 

0.414 
0.393 

0.358 
0.337 
0.320 
O.S05 
0.2B9 
0.274 

o.aao 

482.3 
482.3 
482.5 
4S2.6 
482.8 
4S2.9 
483.0 

483.1 
183.2 
483.4 
483.6 
483.8 
483.7 
493.8 
483.8 

478.4 
478.7 
479.0 
479.1 
179.1 
479.6 
479.9 

480.0 
480.3 

480.4 
480.8 
480.9 
480.9 
481.0 

481.2 
481.1 
481.5 
181.6 
481.8 
482.0 
483.1 

482.2 

482.3 
482.1 
482.6 
482.6 
482.7 
182.8 

490,7 
490.8 
491.0 
491,1 

491.4 

491,6 

491.6 
491.7 
491-9 
492.0 
492.1 
492.2 
492.8 
492.3 

466.8 
487.0 
487.3 

487.5 
487.8 
486,0 
488.3 

188.5 
488.6 
488.8 
489.0 
489.2 
489.1 
469.6 

489.7 
469.9 
490.0 
490.1 
4903 
490.5 
490.6 

490.7 
490.3 
490.9 
491.0 
491.1 
491.3 
491.3 

1  .           .J 

1 

ll 

i  Yen  BO  METRICAL    TABLES 


Wdglii  tn  Oniiu  oTi  CuUo  Vool  of  II 


E 


98.0  9tt.S  9S.O  90.«  30.0  30.3  31.CV 


78,5  I 

T7.0  I 

7S.S  I 

7-1.0  I 


I  902.3 

I  S0S.6 

I  fiOi.9 

I  S03.2 
B0S.6 

I  H)3.8 

I  S04.0 


0.787 
0.7SI 
0.71S 
0.681 
0.6  IS 
0.617 


JT9.0  . 
479.2  . 
4T9.4    . 


0.eS9 
0.S32 
0.506 
0.461 
0.45S 


4St.S    . 

481.6  . 

481.7  ' 


I    607.0 
'    607.1 

I    607.2 


■  501.2 
!  501.6 
i    501.8 


0.389 
0.561 
0.534 


478.0    ■ 

478,2    - 
478.5    - 


611. S 
SSi.» 
623.S 

52S.S> 
62!.S 
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6t£* 

611  7 
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84 

71 

64.5 

In. 
0.607 

6.M 

6.67 

0.331 

470.7 

479.1     4!'7.5l  495.9 

501.3    312.7  {321.1  1 

70 

«3.0 

0.ST8 

6.IM 

5.99 

0.508 

470.9 

479..1    4KT.7  '  4MM.1 

501,5     512.9.321.3. 

69 

IJI.ft 

0,9iO 

5.B7 

6.30 

0.182 

471.1 

479.5    487 .9  |  496,3 

501.7:  513.1  1  521.9, 

63 

fiO.O 

0.523 

5.59 

6.5H 

0.459 

471.2 

179.6  1  488.0 

49U.1 

501.8 

513.2 '521.6'! 

67 

0.498 

5.31 

6.86 

0.436 

471.4 

179.8 

488.2 

196.6 

303.0 

51.1.4 

521.8 

66 

57.0 

0.473 
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8.TS 

0.33S 

468,1 

476,4 

484-7 

493.1 

601,5 

609.8 

519.2 

U 

flS.O 

0.443 

4.«t 

8.91 

0.312 

468,2 

476,5 

484,8 

493.3 

601. e 

309.9 

518.3 

1 

« 

5S.B 

0.421 

4.47,    9.8 

O..S26 

468.3 

476,6 

484.9 

493.3 

601,7 

510.0 

519.4 

1 

u 

nt.n 

0.400 

4.23 

9.4: 

0.910 

468,4 

478.7 

4S6.I 

493.4 

501.$ 

S10.I 

518.6 

1 

R 

1H).5 

0.880 

4.0J 

9.6 

0.895 

468.e 

476,9 

485.S 

493.8 

sOi-C 

510.3 

SI8.7 

tt 

4H.0 

0.361 

3,83 

9.S. 

0.280 

46B.7 

477.1 

485.4 

«S.7 

BM.llflftAlAtU^ 

^ 

ei 

47.8 

0.843 

3.62!  '0.0ft 

0.365 

468.8 

477.3 

48B.» 

Ji 

■ 

■ 

^H 

PSTCHHOMBTRICAt  TABI.BS. 


Wtlgbi  Id  Gniu  of  »  CoMe  root «{ 


98.0  atif.S  90.0  99.9  30.0  3 
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Besdfaig 

Temp. 

of 
Dew- 
point, 
Fahr. 

Force 

of 
Vapor 

In 
English 
Tnches. 

Weight 
of  Vapor 

Hu- 
midity, 
Satura- 
tion =3 
1.000. 

Weight  in  Grains  of  a  Cubic  Foot  of  Air. 

1 
1 

In  a 
Cubic 
Foot  of 

Air. 

Reqd. 

for 
Sat'n. 
ofaCu- 
blc  Ft. 
of  Air. 

6.70 

mometer, 
Fahr. 

Height  of  the  Barometer  in  English  Inches. 

in. 

1 

1             1 

in. 

31.0 

>r7. 

r 

Wet. 

in. 

in. 

29.0 

in. 

39.5 

in. 
30.0 

in. 
30.5 

o 
90 

0 

77 

o 
70.5 

in. 
0.739 

7.80 

0.538 

gr- 
464.7 

gr- 
473.0 

gr- 
481.3 

gr. 
489.5 

gr- 
497.9 

gr. 
506.1 

gr- 
514.5 

76 

69.0 

0.704 

7.43 

7.07 

0.512 

465.0 

473.3 

481.6 

489.8 

498.2 

506.4 

514.8 

75 

67.5 

0.670 

7.08 

7.42 

0.488 

465.2 

473.5 

481.8 

490.0 

498.4 

506.6 

615.0 

74 

66.0 

0.638 

6.74 

7.76 

0.465 

465.4 

y3.7 

482.0 

490.2 

498.6 

506.8 

615.2 

73 

64.5 

0.607 

6.42 

8.08 

0.443 

465.6 

473.9 

482.2 

490.4 

498.8 

507.0 

515.4 

72 

63.0 

0.578 

6.10 

8.40 

0.421 

465.7 

474.0 

482.3 

490.5 

498.9 

507.1 

515.5 

71 

61.5 

0.550 

5.81 

8.69 

0.400 

465.9 

474.2 

482.5 

490.7 

499.1 

507.3 

515.7 

70 

60.0 

0.523 

5.52 

8.98 

0.381 

466.1 

474.4 

482.8 

491.0 

499.3 

607.5 

515.9 

69 

58.5 

0.498 

5.25 

9.25 

0.362 

466.2 

474.5 

482.9 

491.1 

499.4 

507.6 

516.0 

68 

57.0 

0.473 

4.99 

9.51 

0.344 

466.4 

474.7 

483.1 

491.3 

499.6 

507.8 

516.2 

67 

55.5 

0.450 

4.74 

9.76 

0.327 

466.5 

474.8 

483.2 

491.4 

499.7 

507.9 

516.8 

66 

54.0 

0.428 

4.52 

9.98 

0.312 

466.6 

474.9 

483.3 

491.5 

499.8 

508.0 

516.4 

65 

52.5 

0.407 

4.30 

10.20 

0.297 

466.7 

475.0 

483.4 

491.6 

499.9 

508.1 

516.5 

64 

51.0 

0.386 

4.09 

10.41 

0.282 

466.9 

475.2 

483.6 

491.8 

500.1 

508.3 

516.6 

1    68 

49.5 

0.367 

3.90 

10.60 

0.269 

467.0 

475.3 

483.7 

491.9 

500.2 

508.4 

516.7 

B 
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TABLE    Xm. 

nCTORS   FOB   COMFUTING   THE   FORCE    OF  VAPOR,   FROM   TBS   BEADtHOB   OP  THl 
PSVCHBOMETER,   BT  APIOHtt's   FORMULA. 

Dr.  Apjohn's  formuIiL  Tor  <Jeducing  the  force  of  vapor,  end  the  terapeialure  oftb* 
dew-point,  from  the  readings  of  tlie  Psych ro meter,  as  given  in  llie  Proceedings  of  ih* 
Royal  Irisli  Academy  for  1840,  is 

/     ^^J  8*       so' 

when  ihe  readings  of  the  wet-hu!b  tliermomelerare  ahove  32°  Fahr.,  in  which  formul* 
J"  :=.  the  force  of  vapor  al  the  temperature  of  the  dew-point  in  degrees  of  Fnhr., 
/'  =  the  force  of  vapor  at  ihe  temperature  of  evaporation  given  by  the  wet-bul 

thermometer, 

d    1^  the  differeuce  between  the  readings  of  the  dry  and  wet  thermometers, 
fy    =  the  height  of  the  barometer  in  English  inches  al  the  lime  of  the  observatioK:»- 

When  the  readings  of  the  wet-bulb  thermometer  are  hehw  32°  Fahr.,  and  ihe  bul-** 

<B  covered  with  ice,  the  formula  becomes 

The  factors  in  the  following  table,  which  is  taken  from  the  Greenwich  Ohserr^^' 
tions  for  1843,  represent  gj  X  jq  and  gj  X  j^,  computed  for  all  difibreaces  betwev-  ^ 
the  wet  and  dry  bulb  thermometers,  or  values  of  d,  from  0°  to  21°. 

Use  or  thb  Table, 
To  find  out  the  force  of  vapor  in  the  air,  and  the  tempemture  of  the  dew-point,  b—"^! 
means  of  these  factors,  let  the  factor  corresponding  to  d,  or  the  difference  bet  we  i —  "" 
Ihe  wet  and  dry  thermometer  in  the  first  column,  be  multiplied  into  the  ohserve^^^ 
height  of  the  barometer,  and  subtract  the  result  from  the  force  of  vapor,  in  Tab^^ 
XI.,  due  to  the  temperature  of  evaporation,  indicated  by  the  wet-bulb  thermometec:^" 
the  rest  is  the  force  of  vapor  in  the  air  at  the  lime  of  the  observation ;  and  the  terc^^^ 
perature  of  the  dew-point  is  that  which  is  due  to  it  in  Table  XI. 

EXAUPLB. 

The  observation  gives. 

Dry-bulb  thermometer  ^  79°  Fahr.,  or  the  temperature  of  the  air. 
Wet-bulb  "  ^  69°      "      or  temperature  of  evaporation. 

Difference  W 

Height  of  barometer  29.7  English  inches. 

In  the  Table,  2d  part,  is  found.— factor  for  a  difTerence  of  10°  =0.00379  x29.T* 
oi"  height  of  barometer  =  0.110,  which,  sulitmcied  from  the  force  of  vapor  due  \C^ 
69°,  in  Tabic  XL,  =  0.701  —  0.113,  gives  force  of  vapor  in  the  air  =  0.591  inches-* 
aud  temperature  of  the  dciv-point  C^'.S. 

When  the  temperature  of  the  wet  bulb  is  hdoic  32°  Fahrenheit,  the  factors  In  tbff 
first  part  of  the  Tabic  must  he  used. 


it.     rACTOX  gg  '*  jQ,  FOR  COMPDTIKO  THE  FOBCE  OF  VAPOR  BT  APJOBN's  FOUMOLJ.              T 

B^w  SO  r>bi«b<3ll ;  the  W<t  Bulb  »tu>d  wlU>  >  Film  of  [«- 

*« 

Tnthioflkvw 

K" 

o. 

1. 

9. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

0.0000(1 

0.00003 

0,00007 

O.OOOIO 

O.OOOM 

0,00017 

0.00020 

0,00024 

0.00027 

0.00030 

.000:11 

,00037 

.00041 

,00044 

.00017 

.00051 

.00054 

.00058 

.00061 

.00061 

.OOOfiS 

.00071 

.0007S 

.00075 

.00081 

.OOOBfi 

.0008^ 

.0009^ 

.00095 

.OOOOfi 

.00102 

.00105 

.OOIOS 

.OOllS 

.00116 

.001  IB 

.00132 

.001211 

.0013H 

.00133 

.00136 

.00138 

.001 « 

.0014( 

.00150 

.00155 

.OOlfif 

.ooi8<: 

.00168 

.00167 

.00170 

.00173 

.00177 

.ooiao 

.00184 

.00187 

.00190 

.00194 

.00198 

.00201 

.00301 

.00207 

.00211 

.00214 

.00218 

.00221 

.00224 

.00228 

.00231 

.00285 

.ooass 

.oam 

.00245 

.00246 

.00252 

.00255 

.00309 

.00362 

.0026 a 

.00269 

S 

.00273 

.00275 

.00379 

.00263 

.00285 

.00289 

.00292 

.00296 

.00299 

.IK1303 

9 

.OO.HOll 

.00309 

.00313 

.0O31( 

.00319 

.00325 

.00326 

.0033C 

.00333 

.00337 

10 

.00340 

.003J3 

■«"" 

.00350 

■00364 

.00357 

.00360 

.00364 

.00367 

.00370 

• 

FACTOR  ^  X  ^. 

m!^ 

TtolhltlDtfnm. 

0. 

•■ 

a. 

8. 

A. 

s. 

6. 

». 

8. 

9. 

0 

0,00000 

O.OOOOI 

0.0O0OS 

0.00011 

0.00015 

D,00019 

0.00023 

0.O0027 

0.00030 

0,00034 

.000.1S 

.00042 

,0004li 

.OOOIS 

.00053 

.00057 

.00061 

.00061 

,00068 

.00072 

s 

.00078 

.00080 

.O0OS3 

.00087 

.00091 

.00095 

.00098 

.00102 

.00108 

.00110 

s 

.OOIU 

.00118 

,00121 

.00129 

.00139 

.00132 

.00137 

.00140 

.00144 

.00148 

4 

.OOISI 

.00135 

.OOISU 

.00163 

.00167 

.00171 

.00174 

.00178 

.00182 

,00186 

5 

.001S9 

.O0I9S 

.00197 

,00201 

.00205 

.00209 

.00212 

.00316 

.00230 

,00224 

6 

.00J2S 

.00231 

.00335 

.00239 

.00242 

,00246 

.00251] 

.00254 

.00258 

,00261 

7 

.OO2S0 

.ooaeB 

.00373 

.00277 

.00380 

.00281 

.00288 

.00293 

.00295 

.00299 

8 

.00303 

.00307 

,00311 

.00315 

.00318 

.00323 

.00326 

.00330 

.00333 

.00387 

a 

.00341 

.00318 

.00349 

.00352 

,00356 

.00360 

.00364 

.00368 

.00371 

.00875 

.10 

.00379 

.003S3 

.00396 

.00390 

.00394 

.00398 

.00401 

.00405 

.00409 

.00412 

11 

.00416 

.00120 

.00424 

.O042B 

.00132 

.00436 

.00439 

.00443 

.00447 

.00151 

:■« 

.0015* 

.0015^ 

.00462 

.00466 

.00470 

.00474 

.00477 

.00481 

.00185 

.00489 

11 

.00493 

.00496 

.00500 

.00504 

.00508 

.00511 

.OOSIS 

.00519 

.00522 

.00536 

14 

.00530 

.00534 

.00338 

.00541 

.00545 

.00549 

.O05S3 

.00656 

.00560 

.00564 

11 

.0056S 

.00572 

.00578 

.00580 

.00581 

.00587 

.00891 

.00595 

.D0S98 

.00602 

W 

.00*08 

.OOfilO 

.00614 

.00613 

.00832 

.00625 

.00639 

.006U 

.OOWO 

W 

.O0li44 

.00«4S 

.oofisa 

.0065.1 

.00859 

.00863 

.OOCM 

IB 

.006S2 

.00686 

.00690 

.0089.1 

.00697 

.00701 

» 

.00720 

.00724 

.00728 

.00731 

.00735 

Avm 

U 

.0071, 

.00761 

.007flS 

.00769 

.00173 

h 

^M 

^H 

TABLE    XIV. 


In  tlio  Greenwick  Magnetic  and  MeUorohgical  Ohservaiions  for  1842  ai 
Mr.  t!liilsFicr  discussed  ihe  relation  bclwecn  the  Icmpcraturc  of  cvapomlion  j 
llio  Wet-bulb  Thermometer  mid  the  lemperature  of  the  Dt-w-Poinl  as  given 
icll's  Hygrometer.  Comparing  the  observations  taken  simulianeously  c 
hours  with  the  Paychromeler,  and  with  Daniell's  Dew-Point  Hygromelcr,  ai 
ing  Iho  average  ditferenco  between  the  tempo ralures  of  the  Wet  and  Dry 
the  nvcmge  diflbrence  of  the  tempemUire  of  the  Dew-Poinl  and  of  the  Ai; 
tainod  Ihc  empirical  factors  given  in  the  following  Table. 

Tlw  observations  from  which  they  are  deduced  ore  those  taken  at  the  Obs 
in  Ihe  years  1841  to  1845,  for  the  temperatures  below  35°  F.,  and  in  the  yei 
1(1  1843,  for  the  temperatures  above  35°  F. 

Tlie  observations  made  at  Toronto  Observatory,  Canada  West,  in  similar 
stances,  in  the  years  1840  to  1842,  were  also  compared  in  the  same  man 
L  very  close  accordance  for  tenif 


the  factors  ( 


rived  from  ihera  showed  i 
above  30°  F,,  but  wcro  found  smaller  at  temperatures  below  30°  F. 

The  errors  in  the  temperature  of  the  Dew-Point,  which  may  result  by  u 
Greenwich  factors,  tliough  frequently  within  half  a  degree,  often  amount,  I 
10  ±  2  or  3  degrees,  and,  in  extreme  cases,  to  ±  4  or  3  degrees,  as  show 
volume  of  llio  Greenwich  Observations  for  1842,  p.  60  of  the  Ahstracla. 

Use  of  the  Table. 

Multiply  the  difference  between  the  Wcl-bulh  and  Dry-bulb  Thermomelei 
fitctor  standing  in  the  Table  opposite  the  reading  of  the  Dry-bulb,  and  sub 
product  from  tho  reading  of  the  Dry-bulb ;  the  remainder  will  be  the  tempei 
the  Dew.Point. 

Example.  —  Diy-bulb  =  62°  F. ;  Wet-bulb  =  55°  ;  Difference  =  T. 

Opposite  62°,  in  the  first  column,  stands  the  factor  1.7,  which  multiplied  b; 
difference,  gives  1 1''.9,  to  be  subtracted  from  ihe  Dry-bulb ;  or  62°  —  1 1°.9  - 
temperature  of  ihe  Dew-Point, 


Mum. 

FKton. 

Dry-Bqlb 

..^ 

21° 

8.5 

SS" 

2-6 

22 

8.5 

36 

2.6 

23 

8.5 

37 

2.5 

21 

7.3 

88 

2.5 

25 

2a 

6.1 
6.1 

2.5 
2.1 

27 

as 

f. 

4t 

2.4 
2.1 

...... 

",r™" 

f. 

-o 

2.2 

63° 

1.7       ■ 

2.1 
2.1 

B5 

T 

2.0 

68 

' 

2.0 

67 

' 

2.0 
2.0 

69 

ll 

l.B 

70 

isM 

1.9 

71 

■4 

1.S 

1.8 

TS 
TS 

m 

1.S 

M 

9 

1.8 

*B 

^K 

''! , 

^-■■-^ 
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XV,       WEIGHT  OF  VAPOR,  IN  GRAINS  TROY,  CONTAINED  IN  A  CUBIC   FOOT  OF  SATURATE! 

AIB,   AT    TEMPERATURES   BETWEEN   O''    AND   94°    FAHRENHEIT. 


From  the  Greenwich  Obsenratlonsi. 


Temper- 
ature 
of  Air, 
l^mbren. 


/; 


0" 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

13 

16 

17 

IS 


WeiKlit 

of  VaiKir, 

in 

Qraius. 


0.78 
0.81 
0.^4 
0.87 
0.90 
0.93 
0.97 
1.00 
1.04 
1.07 
1.11 
1.15 
1.19 
1.24 
1.28 
1.32 
1.37 
1.41 
1.47 


Temper- 
ature 
of  Air, 
Fohreu 


19^ 

20 

21 

22 

2:J 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


Weijclit 

of  Vapor, 

in 

Grains. 

,    Temper- 
ature 
of  Air, 
Fabreu. 

1..52 

38° 

1.58 

39 

1.63 

40 

1.69 

41 

1.75 

42 

1.81 

43 

1.87 

44 

1.93 

45 

200 

46 

2.07 

47 

2.14 

48 

2.21 

49 

2.29 

50 

2.37 

61 

2.45 

52 

2.53 

63 

2.62 

64 

2.71 

55 

2.80 

56 

Weltfht 
of  Vapor, 

in 
GniiDB. 


Temper- 
ature 
of  Air, 

Faliren. 


Weight 
.  of  Vapor, 
I        in 

Grains. 


5.34 
5.51 
5.69 
5.87 
6.06 
6.25 
6.45 
6.65 
6.87 
7.08 
7.30 
7.53 
7.76 
8.00 
8.25 
8.50 
8.76 
9.01 
9..S1 


Temper- 
ature 
of  Air, 
Fahren. 


Weiglit    I 
of  Vapor, 
in 
Grains. 


76 
77 

73 
79 
80 
81 
82 
83 
84 
85 
S6 

e7 


.o 


9.60 
9.89 
10.19 
10.50 
10.81 
11.14 
11.47 
11.82 
12.17 
12.53 
12.91 
1.^1:9 


88 

13.68 

89 

14.08 

90 

14.50 

91 

14.91 

92 

15.33 

93 

15.76 

94 

16.22 

:VI.  FACTORS  TO  DEDUCE  THE  WEIGHT  OF  VAPOR  CONTAINED  IN  A  CUBIC 
FOOT  OF  AIR,  AT  THE  TIME  OF  A  GIVEN  OBSERVATION,  FROM  THE 
INDICATIONS    OF    DEW-POINT    INSTRUMENTS.  —  GrEENW.  ObS. 

t  s=  Temperature  of  Air;  t '  =  Temperature  of  Dew-Point. 


1 
2 
3 
4 

5 

6 
7 

8 


0.999 
0.996 
0.994 
0.992 
0.990 
0.988 
0.986 
0.984 


Difference 

or 

t— t". 

Factors. 

9 

0.982 

10 

0.980 

11 

0.978 

12 

0.976 

13 

0.974 

14 

0.972 

15 

0.970 

16 

0.968 

Difference 
or 


17 
18 
19 
20 
21 
22 
23 
24 


Factors 


Difference 

or 

t  — t". 


Factors. 


Difference 
or 

t  — t". 


Faeton. 


0.966 

25 

0.951 

33 

0.964 

26 

0.949 

34 

0.962 

27 

0.947 

35 

0.960 

28 

0.945 

36 

0.958 

29 

0.943 

37 

0.956 

30 

0.942 

38 

0.954 

31 

0.939 

39 

0.952 

32 

0.937 

40 

0.936 
0.934 
0.932 
0.930 
0.929 
0.927 
0.925 
0.923 


Use  OF  Table  XVI.  —  The  difference  between  the  temperatures  of  the  air 
and  of  the  Dew-Point  being  known,  multiply  the  factor  in  the  Table  corre- 
sponding to  that  difference  into  the  weight  of  a  cubic  foot  of  vapor  at  the 
temperature  of  the  Dew-Point,  as  given  in  Table  XV.,  and  the  product  will 
be  the  weight  of  vapor  in  a  cubic  foot  of  air  at  the  time  of  the  observation. 

Example.  —  Temperature  of  air  =  60°  F. ;  Dew-Point  ==  52°  ;  Diff.  =  8°. 

Table  gives  for  a  difference  of  8°,  factor  0.984  ;  Table  XV.  gives  weight 

•♦  temperature  52°  =  4*'bG, 

'".49,  the  weight  of  vapor  required. 


sJt  ^ 
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TABLE      XVII. 


FOR   COMFAmNG   THE   WEIGHT   OF   A   CUBIC   FOOT   OF   ORV  AND   OF   SATURATED  AIR. 

^^  This  lable  is  composed  of  two  tables  found  in  the  Greenwich  Metearoiogical 
tObmrrations  for  1842,  pagea  xlvi.  and  li. ;  the  first  containing  the  weight  of  s 
ipubic  font  of  dry  air,  under  a  barometric  pressure  of  30  inches,  at  temperatures  be- 
tween 0°  and  90°  F. ;  the  other  giving  the  weight  of  a  cubic  fool  of  saturated  air 
under  the  same  barometric  pressure  and  Icmperaturt;,  logether  with  the  excess  of  the 
first  above  tbe  last. 

The  weight  of  a  cubic  fool  of  dry  air,  on  which  ihc  tables  are  baaed,  is  assumed  to 
be  563  grains  Troy,  being  a  mean  value,  in  round  numbers,  between  the  determlna- 
of  Shuckburgh,  which  is  557.7295  grains,  and  Uiat  of  Biol  and  Arago,  568.7013. 
The  true  mean  is  563.2154,  but  563  is  the  number  used  in  the  calculations. 

The  coefficient  of  the  e.'ipansion  of  the  air  is  that  of  Gay-Lussac,  viz.  0.00375  for 
1"  Centigrade,  or  0.002083  of  its  bulk  for  1°  Fahrenheit. 

Use  of  the  Table. 

This  table  shows  the  amount  of  buoyancy  impaned  to  the  air  by  the  addition  of 
moisture  ;  and  from  it,  the  temperature  and  the  relative  humidity  of  the  air  being 
known,  the  weight  of  a  cubic  foot  of  air,  in  tbe  actual  condition  of  the  atmosphere  at 
the  time  of  an  observation,  can  be  deduced. 

It  suffices  to  take  in  the  fourth  column,  headed  "  Excess,"  the  quantity  corre- 
sponding to  the  temperature  of  the  air  in  the  first,  multiply  it  into  the  given  Relative 
Humidity,  and  sublract  the  product  from  the  number  in  the  second  column.  The 
result  will  be  the  weight  of  a  cubic  foot  of  air  at  the  existing  temperature  and 
moisture,  under  a  barometric  pressure  of  30  inches. 

This  result  will  be  reduced  to  its  true  value,  under  the  barometric  pressure  given 
,  .  ,   .        .    ,      Heicht  of  Barometer 
by  the  observation,  by  multiplying  it  by ^ • 

Example. 

The  temperaluiB  of  the  air  is  60"  F. ;  the  relative  humidity,  0.852 ;  the  barom- 
eter reads  29  inches. 

The  table  pvcs,  for  temperature  of  air,  60°  ;  excess,  3.35  X  0.852  =  2.85,  which, 
subtracted  from  531.91  in  the  second  column,  =  529.12,  weight  of  a  cubic  foot 
of  air  under  30  inches  of  pressure;  and  529.12  X  "-\'"-'  ^  51I.4S,  the  weight  of 
a  cubic  foot  of  uir  in  the  given  conditions  of  temperature,  moisture,  and  barometric 
pressure. 
B  U2 


XVn.  FOR  COMPARING  THE  WEIGHT  OF  A  CUBIC  FOOT  OF  DRY 

AND   OF  SATURATED  AIR, 


AT   TEMPERATURES   BETWEEN   0^   AND  90^    FAHRENHEIT. 


Fxom  the  Greenwich  ObeemtUons. 
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Mh,  Glaisher  published  in  London,  in  1856,  another  series  of  Hygronielrical  Tables, 
which  were  unknown  lo  the  writer  when  the  Second  Edition  of  this  volume  was 
issued.  They  are  based  on  Regnault's  Table  of  Elastie  Forees  of  Vapor,  and  on  the 
coefficient  of  the  expansion  of  the  air  as  determined  by  the  same  phj-siciat.  The 
Pay  eh  ro  metrical  Table,  however,  is  not  computed  from  Regnaull's  formula,  but  by 
first  finding  out,  la  the  manner  described  on  page  140,  the  temperatures  of  the  dew- 
point  from  the  readings  of  ihc  Psychromeler,  by  means  of  the  empirical  factors  given 
below,  in  Table  XIV'.,  and  then  inking  the  corresponding  values  of  the  force  of 
vapor  from  Rognauli's  table.  These  factors  have  been  derived  from  the  conihinslion  - 
of  all  sirnullaneoiis  observations  of  the  dry  and  wet  bulb  thermometere  with  those  of 
Dnniell's  hygrometer,  taken  at  the  Royal  Observatory,  Greenwich,  from  the  year 
1841  to  1S54,  with  some  observations  taken  at  high  lemperatures  in  India,  and  others 
at  low  and  medium  temperatures  at  Toronto  ;  they  are,  therefore,  more  correct 
llian  those  given  in  Table  XIV.  page  140.  The  results  in  ihia  new  Psych romeirical 
Table,  nevertheless,  by  no  means  entirely  coincide  with  [hoso  given  by  the  formulii, 
as  a  comparison  with  those  in  Table  VII.  will  show. 
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MISCELLANEOUS    TABLES. 


The  object  of  these  Tables  is  to  afford  the  means  of  comparing  the  different  deter- 
inations  of  the  hygrometrical  elements  which  have  been  obtained,  or  adopted,  by 
rious  physicists,  especially  the  values  of  the  elastic  forces  of  vapor  given  in  other 
bles  than  those  contained  in  the  preceding  pages. 

Table  XVIII.,  giving  the  elastic  forces  of  vapor,  expressed  in  millimetres  of  mer- 
iry,  for  Centigrade  temperatures,  was  calculated  by  August  from  Dalton's  experi* 
ents,  and  reduced  to  French  measures  in  the  translation  of  Kaemtz's  Meteorology^ 
r  Chas.  Martins,  page  70,  from  which  it  has  been  taken.  On  these  values  are  based 
e  first  psych rometrical  tables  published  by  August,  in  Berlin,  1S25. 
Table  XIX.  is  the  table  computed  by  Kaemtz  from  his  own  experiments.  It  is 
uod,  reduced  to  French  measurcfs,  in  the  same  volume,  page  68. 
Table  XX.  furnishes  the  results  of  the  experiments  made  by  Professor  Magnus,  in 
'Hin,  and  published  in  Poggendorfs  Annalen^  Tom.  LXI.  p.  226,  and  also  in  the 
tnales  de  Chimie  et  de  Physique^  3™*  serie,  Tom.  XII.  p.  88,  from  which  this  table 
5  copied. 

Table  XXI.  has  been  published  by  the  Committee  of  Physics  and  Meteorology  of 
Boyal  Society,  in  their  Report  on  the  Objects  of  Scientific  Inquiry  in  these 
'-cnces^  London,  1840,  p.  89.  The  values  which  it  contains  arc  not  derived  from 
^  experiments,  but  are  probably  computed  from  those  existing  at  that  time. 
Table  XXII.  furnishes  a  synoptic  view  of  the  differences  in  the  values  of  the  force 
Vapor  adopted  by  various  authorities,  prepared  with  the  view  of  facilitating  their 
Qparison.  A  reference  to  their  respective  origin  will  be  found  below,  page  152. 
liable  XXIII.,  showing  the  weight,  in  grammes,  of  the  vapor  contained  in  a  cubic 
tre  of  saturated  air,  at  different  temperatures,  is  taken  from  Pouillet's  Elements  de 
yzique,  Tom.  II.  p.  707. 

Table  XXIV.  gives  the  weights  as  derived  from  August's  experiments,  in  Kaemtz's 
^letungen  iiber  Meteorologie.     The  table  is  copied  from  the  French  translation, 
Marlins,  page  73.     The  tensions  have  been  added,  opposite  the  weights,  and  are 
^v^ted  from  August's  table. 
TaWe  XXV.  is  found  in  Biot's  Traiti  de  Physique,  Tom.  I.  p.  533. 
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XVIII.    ELASTIC  FORCE   OF  AQUEOUS   VAPOR, 
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FOB    SHOWING    THE    DIPFEHENCES    IN    THE    VALUES    OF    THE    ELASTIC    FORCE    n 
AQUEOUS   VAPOR  ADOPTED   BV   UIFFEBEBT   AOTHORITIES, 


Tbr  following  synoptic  view  of  tlie  values  of  the  elastic  force  of  vapor  adopted  by 
various  authorities,  furnishes  the  moans  of  readily  comparing  ihcm,  and  of  sppifci- 
Ming  tlie  amount  of  the  ditlercnces  which  they  exhibit.  The  values  are  given  bolh 
in  English  and  in  French  measures. 

Djillon's  values  ore  copied  from  the  Edinburgh  Encyclopttdia,  Arl.  Hygromitrg- 
Those  adopted  in  the  Grecnwiek  Observations  are  found  in  the  same  article,  anJ  also 
in  the  volumes  published  annually  by  that  Observatory.  Biot's  table  of  tensions  is. 
In  fact,  the  same,  computed  by  Pouillet  from  Daiton's  results,  by  fiiot's  formula,  and 
published  in  Biot's  Traiti  de  Physique,  Tom.  I.  p.  531.  Dr.  lire's  results  are  token 
from  his  Memoir  in  the  Philosophical  Transactions  for  1818,  p.  347.  In  the  columii 
headed  "  Daniell  "  are  given  the  forces  of  vapor  as  found  in  the  table  published  in  hij 
Meteorological  Essays,  2d  edition,  p.  596,  a  table  computed  by  Galbmith,  from  I>. 
Ure's  experiments,  by  the  formula  of  Ivory. 

For  the  columns  headed  Royal  Society,  August,  Kaemtz,  Magnus,  and  Begnault, 
see  above,  p,  147. 


rOR  SHOWING  THE  DIFFERENCES  IN  THE  VALUES  OF  THE  ELAl 
CE  OF  AQUEOUS  VAPOR,  ADOPTED  BY  DIFFERENT  AUTHORITIES 
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FORCE  OF  VAPOR  EXPRESSED  IN  MILLIMETRES  FOR  CENTIGRADE 

TEMPERATURES. 
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XXV.  FORCES  OF  VAPOR  AND  RELATIVE  HUMIDITY, 

CORRESPONDING   TO   THE    DEGREES    OF   SAUSSURF/s   HAIR-HYGROMETER,   AT   THE 

TEMPERATURE   OF    10°    CENTIGRADE. 

From  the  Experiments  of  Gay-Lunae. 


The  force  of  rapor  is  expressed  in  handredths,  the  tension  at  ftill  saturation  being  represented  by  lOO. 
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XXVI. 

TABLE 


DEDUCING    THE    BELATIVE  HDMIDITT    IN   BUNDBEDTHS,   FROM    THE   i:4DICATIONS   < 
SauSSUBE'S  HAIB-HTcnOMETER  ; 


Catculaud  from  ihi  Expcrimenu  of  McUodL 
By  M.  T.  Haegheks. 


The  Hair-Hygrometer  of  Saussure  having  been  formerly  iiaed  for  long  ■ 
of  observntiona,  and  being  still  employed  by  some  meteorologists,  iiotwithstandii^ 
ihe  imperfection  of  this  instrument,  on  account  of  its  giving  directly  the  relath 
humidity  without  calculation,  it  was  desirable  lo  osccrtHin  the  correspondence  of  ll 
degrees  of  that  hygrometer  with  the  relative  humidity  expressed  in  hundredths,  as  b 
Ihe  preceding  table.  Though  these  instruments  compared  with  each  other 
very  often  great  discrepancies  in  their  indications,  yet  a  large  number  of  them  agr 
sufficiently  well  with  the  etporimcnts  of  Mellonl,  August,  and  others,  to  allow  ti 
following  table  of  comparison  to  be  constructed,  which  tublo  may  be  considered  ti 
giving  good  approximations.  For  the  calculation  of  it,  Mr.  Hnegbens  used  the  result! 
of  Melloni,  which  agree  also  satisfactorily  with  a  series  of  observations  very  care- 
fully made  by  M.  Deicros.     See  Anrtuaire  Meleorologique  de  la  France,  poiar  1B50. 


Degrees  qI'  SsuuQre'i  Hfgroini 


TABLE    XXVIl. 


^HE  following  Table  shows  the  Relative  Humidity,  in  hundredths,  corresponding 
he  degrees  of  Saussure^s  Hair-Hygrometer,  as  determined  by  various  physicists. 
I  found  in  Kaemtz,  Varlesungen  uber  Meteorologies  page  100 ;  also  in  the  French 
islation  by  Martins,  Cours  de  MiiiorologiCj  page  80. 

XXVI.      RELATIVE   HUMIDITY,   CORRESPONDING   TO  THE   DEGREES   OF    SAUSSURE^S 

HAIR-HTGROMETER. 
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APPENDIX 


TO 


THE    HYGROMETRICAL   TABLES. 


B  159 


I.  CONTEBSIOS    OP   CENTraETBES   INTO   ENGLISH  INCHES  AND   DECIJOLa.                     \ 
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IV.    CONVEHBION    OF   ENGLISH   INCHES   INTO   FRENCH   INCHES  AND  LIKES. 

1  Eniiluli  l,ich  =  0.  InchM  11  -i-ri.}  P«u  lii.^a. 

1                                                                              Vaiu. 

0.   1    •. 

9. 

».     1      4. 

«.      I      ».      |-    1. 

8. 

9. 

ft.lB,Un.Prln.Un 

Fr  Ii.  Lir. 

Fr.lii.LiiL^Fr.lnLiii 

r.laUn.;Fr[r,.Uo'FrIn.Llii. 

Fi  In  Lin 

■r  III  Lili 

0.  0,00    O.II,2( 

1.10,62 

2.  9,78|  3.  9,0- 

4.  8M  5.  7,56,  6.  B,92 

7.  6,0B 

8.5*1 

9.  4,59  10.  8,85 

It.  8,1 

12.  2,37;13.  1,6: 

4.  0315.  0,15  15.11,41 

6.10,67 

7.  9,93 

le.  9,19  19.  8,41 

20.  7,7 

ai.  6,9722.  6,3! 

3.  6.49  24.  4,75  25.  4,01 

6.  3,27 

27.  2,53 

W.  1,78  39.  1,0j 

30.  0,30 

3a  11, 66  31.10,8: 

2.10,08133.  9,34 '34.  8,60 

:5.  7,80 

6.  7,13 

n.  M8,38.  6,6i 

39.  4,91 

40.  4,lt  41.  3,42 

2.  3,6843.  l,9l'44.  1,20 

5.  0,46 

6.11,72 

«.IO,97,47.IO,a3l*8.  9.49 
M.  8^TS7.  S,M:s8.  2.09 

49.  8,75|50.  S,OI 

1.  7,27Jb2.  6,53i63.  6,79 

4,  8,03 

5.  4,3) 

39.  1,36  60.  0,61 

0.11,87  61.11,I3|83.10,39 

3,  9,65 

U  8,91 

tS.  S.ia'flB.  7,U  67.  6.68 
l;S.  <l,7ei9.  0,02  76.11,28 

J 

.  6,946 

.»M 

0.  4.46,71.  3,72,72.  2,98 
9.  9,0680.  8,32'81.  7,68 

73.  2,24j74.   1,50 
2.  6,84[bS.  8,10 

.10.54'7 

LI.  S^;e5.  4,61  86.  3,87 

87.  3,18  88.  2.39 

9.  1,6690.  0,9l'91.  0,17 

1.11,48,92.10,69 

ItW     {93.9,9j|{     200 

-.ln.Lil.l|£ng.[MlL|Fr.Iq.Lln 

iai.lnin.]?r.ln.Un. 

.87.7,90|     300 

81.6,85|]     400      375.3,80 

500      .199.1,76 

Tenia  nf  wi  1Mb.                                                                               1 

•. 

'■ 

». 

3. 

4. 

5. 

6. 

7. 

8. 

.. 

l-rM.n 

a»_ 

n.1,13 

0.2.25 

o.Sr^a 

0.4,50 

0.5,63 

0.6,76 

0.7,88 

0.9,01 

0.10,13 

M 

T.    COKVEBSIOM   OF    FKNCH   IKCHES  ISTO   CEMIMETKES 

^ 

IFmkchliK 

i  1 

l:^:^ 

o. 

1. 

9. 

3. 

4. 

5. 

6. 

7. 

8. 

••      ll     " 

n 

0»llni. 
0.00 

UuLl^n. 

5.41 

8.12 

10.83 

13,53 

CeiilinL 
16.24 

18.95 

21.66 

1(,3«    1 

10 

27.07 

2B.7B 

33.4S 

SS.18 

87.90 

40.80 

43.31 

4fl.oa 

48.78 

51 .43   ' 

20 

fil.l4 

nn.ss 

69.65 

62.29 

64.97 

67.67 

70.38 

73.09 

7S.80 

78^0  H 

30 

81,21 

83.Ha 

86.02 

89.38 

93.04 

94.74 

97.45 

100.16 

102.87 

105.57  U 

40 

10N.2H 

IIO.HK 

113.(19 

116.40 

119.11 

121,81 

124.52 

127-23 

129.94 

132,64  ■ 

SO 

las.aa 

13H.O0 

140.78 

143.47 

146.18 

148,88 

151. B9 

154.30 

137.01 

159.71   IH 

(to 

162.-12 

165.13 

1H7,S3 

170.64 

172.25 

175,96 

178.06 

181,37 

164.08 

1SS.78 

711 

IM9,4S 

l»a.20 

194.90 

197,61 

2*HI.32 

203.02 

206.73 

208,44 

211.15 

213.85 

SO 

2IH.M 

219,27 

221.97 

224.68 

227.39 

230,09 

232.80 

235.51 

238.22 

210.91 

m 

2ia.H3 

246.3J 

219.04 

2S1.76 

2S4.46 

257.16 

259,87 

262.58 

205.29 

267.99   Hj 

100 

270.70 

273.41 

276.11 

278.82 

281.63 

284,23 

280.94 

289.65 

292.36 

29S.0S  M 

no 

2S7.77 

300.48 

303,18 

aOB.89 

308.60 

311.30 

S14.01 

316.72 

319.42 

322.13  1" 

lao 

a24.S-l 

327.SS 

330.2S 

3.12,90 

333.67 

338.37 

341.08 

343.79 

316.49 

348.20  n 

ISO 

S31.III 

384.62 

307.32 

300,03 

362.74 

365.44 

368.15 

370,36 

373.56 

376-27 

110 

378,98 

381.69 

884.89 

387.10 

389.81 

392.51 

395.22 

397.98 

400.63 

103.34 

m 

*0«.00 

408.76 

411.18 

414.17 

416.88 

419.68 

422.29 

423.00 

427.70 

130,41   1 

180 

*X3M 

43B.8a 

438. nn 

+41.24 

443.93 

446.6S 

449.36 

4.-52.07 

464.77 

457.48 

no 

4B0,19 

462.90 

46S.(iO 

408.31 

471.02 

473.72 

476,43 

479.14 

48184 

484.55  1 

ISO 

4ST.26 

489.97 

492.(i7 

495.3S 

498.09 

500,79 

60S.50 

506,21 

509.91 

61I.M  1 

ISO 

6U.U 

B1T,04 

819.74 

622.45 

625.16 

527.80 

530,57 

533.28 

5.TS.99 

538.WI 

too 

B4I.40 

S44.II 

646.'51 

649.52 

652,23 

554.93 

557.04 

560,35 

563.05 

S«6.7«| 

C0NVERS10.1    OF    FREN 

H   LINES   ISTO    CESTIME-CBES. 

1  F™«h  Ll« 

T.iLlh.rf.Lt«. 

- 

K2^ 

*. 

1. 

t. 

s. 

4. 

s. 

«. 

». 

8. 

•. 

0 

0.000 

o.on 

0.fllS 

Onlln. 
0.0S8 

0.090 

0.113 

0.I3S 

CtaBllm. 
0.158 

O.IBO 

0-lM 

^^— t 

0.1M 

D.SIS 

0.171 

0.M3 

0.316 

^.333 

0.361 

0.3S3 

0.40« 

0.tl» 

^^^^^Bi 

0.191 

0.171 

O.JW 

O.Sl> 

O.MI 

0.561 

0.587 

0.609 

o-cn 

1I.W 

^^H, 

o.«n 

turn 

0.7« 

0.744 

0.767 

D.T90 

a«t2 

0.83& 

0397 

OJtO 

W^ 

o.m)a 

o.»>s 

0.917 

04170 

0.9M 

I.0I5 

I.MS 

IJttO 

ijoa 

i.rti 

W    ' 

1.129 

MM 

1,173 

1.1M 

1.313 

1.I4I 

1.K3 

I.»I6 

IMS 

IJSI 

■ 

I.3U 

t.37< 

I.SM 

1.4*1 

I.l(( 

1.466 

l.<89 

1.511 

14W 

1J97 

■ 

1. ,■.;■)       |.*>3    I    1.621    ■    1  .17 

!,«<» 

1.892 

1.714 

l.7*T 

I.1M 

I.T« 

1.91- 

1.910 

i-aa 

1363 

MH 

B 

2.1)3 

t.l6« 

1.IBS 

1.SII 

Lm 

^k  y^ 

w 

i.xa     tJ»i 

Lilt 

S.IM  1  t-tsa 

^^Hm^i 

^L 

;jt; 

rvx.     MIT 

1.C9 

SMS   [  S4M 

^^^^^1 

■ 

3.r*r 

?----•    %sta 

**B 

XSSI       t*» 

W 

F 

^HB^ 

10^ 

TI.    CONVERSION  OF  FRENCH  INCHES  INTO  ENGLISH  INCHES  AND  DECIMALS. 


1  French  Inch  =  1.065766  English  Inch. 


'rench 
iiche*. 


Units. 


o. 


1. 


3. 


0 
10 
20 
30 
40 
50 

60 
70 
80 
90 
100 

110 
120 
130 
HO 
150 

160 
170 
180 
190 
200 


Eiig  Inch. 

0.000 

10.658 

21.315 


Eng.Inch. 
1.066 
11.723 
22.381 
31.973!  33.039 
43.696 
54.354 


42.631 
63.288 


63.946 
74.604 
85.261 
93.919 
106.576 


63.012 
75.669 
86.327 
96.985 
107.642 


Eng.Inch. 
2.132 
12.789 
23.447 
34.104 
44.762 
55.420 

66.077 
76.735 
87.393 
98.050 
108.708 


8. 


Eng.Inch.. Eng.Inch 


3.197 
13.855 
24.513 
35.170 

45.828 
56.486 

67.143 

77.801 
88.458 


4.263 
14.921 
25.578 
36.236 
46.894 
57.551 

68.209 
78.867 
89.524 


5. 


6. 


7. 


8. 


9. 


99.116,100.182 
109.774110.840 


117.234  118.300  119.366 
127.892  128.958  130.023 
138.549  139.615. 140.681*  141.747' 142.813 


120.431  121.497 
131.089132.155 


149.207  150.273  151.339 
159.865'  160.931  161.996 


170.522  171.588  172.654 
181.180  182.246  183.312 
191.838  192.903  193.969 
202.495  203.561  204.627 
213.153  214.219  215.285 


152.404' 153.470 
163.062  164.128 


173.720174.785 
184.377  185.443 
195.035  196.101 
205.693  206.758 
216.350  217.416 


Eng.Inch 
5.329 
15.986 
26.644 
37.302 
47.959 
58.617 


Eng.Inch.  lEng.Inch.  i  Eng.Inch.  .Eng.Inch. 


6.395 
17.052 
27.710 
38.368 
49.025 
59.683 


7.460 
18.118 
28.776 
39.433 
50.091 
60.749 


69.275  70.340  71.407 


79.932 

90.590 

101.248 

111.905 


80.998 

91.656 

102.314 

112.971 


8.526 
19.184 
29.841 
40.499 
51.157 
61.814 


9.592 
20.250 
80.907 
41.565 
52.222 
62.880 


72.472  73.538 


122.563  123.629 


133.221 


134.286 


82.064    83.1.30    84.195 

92.722    93.787    94.853 

103.379!  104.445  105.511 

114.037  115.103  116.168 


124.695  125.760,  126.826 
135.352'  136.418  137.484 


143.878  144.944!  146.010  147.076|  148.141 
154.536!  155.602j  156.667, 157.733  158.799 
165.194  I66.259'  167.325  168.391  169.457 


175.851  176.917 
I86.5O9I  187.575 


177.983  179.049  180.114 
188.640J  189.706  190.772 
197.167: 198.232*  199.298  200.364  201.430 
207.824'  208.890^  209.956  21 1.021  212.087 
218.482,219.548  220.613  221.679  222.745 


CONVERSION    OF    FRENCH   LINES    INTO    ENGLISH    INCHES. 
I  French  Line  =  0.088814  English  Inch. 


Prench 
Ltitea. 
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Tentlui  of  a  Line. 


o. 


1. 


3. 


■  E:i!;.Irich  Eng.Inch.  Eng.Inch. 


'  0.0000 
0.0S88 
0.1776 
0.2664 
0.3553 
0.4441 

0.3329 
0.6217 
0.7105 
0.7993 


0.0089 
0.0977 
0.1865 
0.2753 
0.8641 
0.4330 

0.5418 
0.6306 
0.7194 
0.8082 


0.0178 
0.1066 
0.1954 
0.2842 
0.3730 
0.4618 

0.5506 
0.6395 
0.7283 
0.8171 


8. 

Eng.Inch. 
0.0266 
0.1155 
0.2043 
0.2931 
0.3819 
0.4707 

0.5595 
0.6483 
0.7372 
0.8260 


4. 


0.8881  0.8970  0.9059  ,  0.9148 


0.9770 
1.0668 


0.9858 
1.0746 


0.9947 
1.0835 


1.00.36 
1.0924 


Eng  Inch 
0.0355 
0.1243 
0.2132 
0.3020 
0.3908 
0.4796 

0.5684 
0.6572 
0.7460 
0.8349 
0.9237 

1.0125 
1.1013 


5. 


6. 


7. 


8. 


9. 


I, 


Eng.Inch.! Eng  Inch.  Eng.Inch.  Eng.Inch 


0.0444 
0.1332 
0.2220 
0.3108 
0.3997 
0.1885 

0.5773 
0.6661  I 
0.7549  ' 
0.8437  I 
0.9325  ' 

1.0214 
1.1102 


0.0533 
0.1421 
0.2309 
0.3197 
0.4083 
0.4974 

0.5862 
0.6750 
0.76.38 
0.8526 
0.9414 

1.0302 
1.1191 


0.0622 
0.1510 
0.2398 
0.3286 
0.4174 
0.5062 

0.5951 
0.6839 
0.7727 
0.8615 
0.9503 

1.0391 
1.1279 


0.0711 
0.1599 
0.2487 
0.3375 
0.4263 
0.5151 


Eng  Inch. 
I  0.0799 

0.1687 
i  0.2576 

0.3464 
I  0.4352 

0.5240 


0.6039  0.6128 
0.6927  '  0.7016 
0.7816  I  0.7904 
0.8704  I  0.8793 
0.9592  0.9681 


1.0480 
'  1.1368 


1.0569 
1.1457 


165 


r 


J 


METEOROLOGICAL    TABLES 


III. 


BAROMETRICAL    TABLES. 


CONTENTS. 


(The  figorefl  refer  to  the  folio  at  the  bottom  of  the  page.) 

For  Comparing  the  different  Barometrical  Scales. 

Comparison  of  the  English  and  the  Metrical  Barometers        .         .11 

Comparison  of  the  English  and  the  Old  French  Barometers  .         15 
Comparison  of  the  Metrical  and  the  English  Barometers        .         .21 

Comparison  of  the  Metrical  and  the  Old  French  Barometers  .         27 
Comparison  of  the  Old  French  and  the  English  Barometers  .     35 

Comparison  of  the  Old  French  and  the  Metrical  Barometers  .         39 
Comparison  of  the  Russian  and  the  Metrical  Barometers        .         .     46 

Comparison  of  the  Russian  and  the  Old  French  Barometers  .         48 

For  Comparing  Barometrical  Differences. 

Conversion  of  English  Inches  into  Millimetres       .         .  .         .53 

Conversion  of  English  Inches  into  French  or  Paris  Lines  .         53 

Conversion  of  Millimetres  into  English  Inches       .         .  .         .51 

Conversion  of  Millimetres  into  French  or  Paris  Lines  .         .         55 

Conversion  of  French  or  Paris  Lines  into  Millimetres  .         .     56 

Conversion  of  French  or  Paris  Lines  into  English  Inches  .         56 

Conversion  of  Russian  Half-Lines  into  Millimetres         .  .         .57 

Conversion  of  Russian  Half-Lines  into  Paris  Lines  .         .         57 

For  Reducing  Barometrical  Observations  to  the  Freezing  Point, 

[.  Reduction  of  English  Barometers  with  Brass  Scales       .         .  .65 

f.  Reduction  of  English  Barometers  with  Glass,  or  Wooden  Scales  72 

[.  Reduction  of  the  Metrical  Barometer,  by  Delcros           .         .  .73 

[.  Reduction  of  the  Metrical  Barometer,  by  Haeghens            .         .  81 

[.  Reduction  of  the  Old  French  Barometer,  by  Kaemtz     .         .  .  124 

For  Correcting  Barometrical  Observations  for  Capillary  Action, 

1.  Correction  to  be  applied  to  English  Barometers  for  Capillary  Action  131 
I.  Normal  Height  of  Meniscus  in  Millimetres,  by  Delcros  .  .  131 
Correction  to  be  applied  to  Metrical  Barometers  for  Capillary  Action, 

by  Delcros 132 

^.     Depression  of  the  Barometrical  Column  due  to  Capillary  Action.  — 

Pouillet 133 

I.     Depression  of  the  Barometrical  Column  due  to  Capillary  Action.  — 

Gehler's  Worterb 133 

I.  Depression  of  the  Barometrical  Column  due  to  Capillary  Action, 

reduced  from  Delcros's  Table 134 

II.  Depression  of  the  Barometrical  Column  due  to  Capillary  Action.  — 

Baily \^\ 


r 


COMPARISON 


OF 


THE    BAROMETRICAL    SCALES, 


OR 


TABLES 

^OR  COXVERTIXO    THE    INDICATIONS    OF   TOE    ENGLISH,   METRICAL,   OLD    FRENCH, 
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COMPARISON 


OF 


THE    BAROMETRICAL    SCALES 


*HE  following  tables  are  intended  for  converting  into  each  other  the  four  most 
ortant  Barometrical  Scales.  They  are  sufficiently  detailed  to  save  the  labor  of 
calculation  or  even  of  interpolation  for  the  ordinary  wants  of  Meteorology.  But 
>re  making  use  of  them,  for  comparing  the  observations  taken  with  barometers  of 
^rent  scales,  it  is  necessary  to  reduce  the  observed  heights  to  the  temperature 
*he  freezing  pointy  or  to  any  other  temperature,  provided  it  be  the  same  for  all, 
means  of  the  tables  calculated  for  this  purpose,  and  which  will  be  found  below. 
3  reason  of  it  may  bo  readily  understood. 

Hie  length  of  the  bars  of  metal,  or  of  other  substances,  which  represent  the  stand- 
measures  of  length  which  obtain  among  difierent  nations,  varying  with  the  tem- 
attune,  it  was  necessary  to  determine  a  fixed  point  of  temperature  at  which  they 
Uy  ought  to  have  the  length  adopted  as  the  standard  unit  of  measure.  This 
tperature  is  the  normal  temperature  of  the  standard,  and  the  length  of  the  stand- 
~W,  at  this  temperature,  is  the  true  length  of  it. 

^  the  normal  temperature  of  the  various  standards  used  for  dividing  Barometrical 
^68  were  the  same,  the  heights  of  the  barometrical  column,  taken  with  these 
les,  could  be  compared  directly,  provided  the  scales  be  made  of  the  same  sub- 
^,  brass,  for  instance,  because  their  variations  above  or  below  this  normal  tem- 
"^ture  would  remain  parallel  with  each  other.  But  unfortunately  it  is  not  so. 
^  English  Yard  is  a  standard  at  the  temperature  of  62®  Fahrenheit ;  the  Old 
-lich  Toise,  at  13®  Reaumur ;  the  Metre,  at  the  freezing  point,  or  zero  Centigrade. 
^  metallic  rods  intended  to  represent  these  various  units  of  measure  give  the  true 
standard  length  only  when  at  these  respective  temperatures ;  at  any  other  tem- 
^Kture  they  are  longer  or  shorter  than  the  standard,  and  their  subdivisions,  inches, 
^  or  millimetres,  partake  of  the  error. 

It  18  obvious,  therefore,  that  the  barometrical  heights,  taken  with  different  scales, 
toot  be  compared  directly  by  means  of  the  following  tables,  which  give  the  re- 
on  between  these  scales  at  their  respective  normal  temperatures.  For  suppose 
temperature  of  the  three  barometers  to  be  the  freezing  point,  or  32®  Fahrenheit, 


COKPAKtBD.t   OF  Taa  BABOMETEICAL  SCALES. 

p  scale  of  the  Metrical  Barometer  nloiie  will  actually  represent  the  ftandard  leogl 
i  the  tnillimetera  will  have  ilie  true  length ;  while  llie  inches  and  lines  of  the  C 


ing  thus  the  barometri 

nents  be  62°  Fahrcnheil 

e  standard  length,  tuid  t 

lis  of  the  Metrical  Baroin 

i  appear  too  low,     Iiisj 


f  reoch  and  of  the  English  Barometers  will  be  too  short,  c; 

n  to  appear  too  high.     If  the  temperature  of  tlie  ins 

fisiona  of  the  English  Barometer  will  have  the  tr 
'of  the  Old  French  Barometer  nearly  so  ;  but  the  millii 

II  be  too  long,  causing  the  barometncal  colum 
r  neutralize  the  effect  of  those    inequalities  aiising  from  the  e.xpoDsioa  of  t| 
'   that  it  is  necessary,  before  comparing  the  observations  taken  with  the  tl 
0  reduce  them  to  the  same  lemperaturc.     This  is  done  by  means  o 
above  mentioned,  for  reducing  the  barometer  to  the  freezing  point,  wWcV 
the  scales  to  bo  of  brass  from  top  to  bottom,  and  which  take  into  account  the  espt 
sion  or  contraction  ihey  undergo  by  the  variations  of  lemperalu] 

But  in  doing  so,  we  must  be  aware  that  the  accuracy  of  tlie  comparison  depend 
in  part  upon  tlie  correctness  of  the  indications  of  the  attached  thermometers,  whi 
determine  the  amount  of  the  correction  to  be  applied  for  reducing  the  barometereli 
the  freezing  point   If  the  thermometers  do  not  agree,  an  error  is  introduced  which  « 
alfecl  the  beighl  of  the  reduced  columns,  and  the  final  comparison.     Tlicrcfore  tl 
correction  of  the  attached  thermometers  ought  to  be  ascertained  and  applied  ti 
before  the  reduction  is  made  ;  or  if  this  correction  is  unknown,  it  will  be  well  to  place  H 
the  instruments  to  be  compared  in  the  most  favorable  conditions  for  taking  the  si 
temperature,  and  then  to  take  the  temperature  given  by  one  of  the  thermometen  U  I 
reduce  both  baromelera.     If  tlie  correction  of  the  attached  tliermometer  lias  not  been  ^ 
applied  before  tlie  reduction,  it  will  be  contained,  after  the  reduction,  in  the  toIoJ  c< 
r«ction  of  the  instrument.     If  it  be  so,  this  circumstance  must  be  indicated. 

In  computing  the  following  tables,  the  value  of  the  Metre,  as  determined  by  CsfL 
Kater,  (Philosoph.  Transact,  for  1818,  p.  109,  and  Daily's  Astronomical  Tallies,  |ii 
192,)  has  been  adopted,  viz.  1  Metre,  at  0°  Centigrade  =  39.37079  English  in 
at  62°  Fahrenheiu  The  relation  of  the  Metre  (legal)  to  the  Old  French  B}'s(nn  J 
measures  is  known  to  be  I  Metre  =  443.296  French  or  Paris  lines.  From  ilJ^ 
equations  are  derived  the  elements  used  io  the  compulations,  which  are  found  at  J 
liead  of  each  table. 

Besides  the  lai^r  Tables  I.- VIII.,  a  set  of  smaller  ones,  Tables  TX.-XVI.,i 
been  added,  which  will  be  found  useful  fur  comparing  Barometrical  differences,  J 
as  ranges,  amount  of  variation  in  a  given  time,  &^.,  expressed  in  reteasuics  of  m 
ctit  scales,  in  which  oolj  tttuii  fuiotities  occur  that  are  not  found  iq  ^  \^     i 


I.  -  II. 


COMPARISON 


OF 


THE    ENGLISH    BAROMETER 


WITH 


THE  METRICAL  AND  THE   OLD   FRENCH   BAROMETERS, 


OB 


TABLES 

¥0K  CON^"ERTrNG  ENGLISH  INCHES   INTO   MILLIMETRES,  AND  INTO  FRENCH  OR 

PARIS   LINES   AND   DECIMALS  ; 

OIVINQ    THE    VALUES    CORRESPONDING    TO    EVERY    TENTH   OP  AN   INCH,  FROM  fi 
TO   19   INCHES  ;    AND    TO    EVERY   HUNDREDTH,   FROM 
19   TO   31.5   ENGLISH   INCHES. 
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USE    OF    TABLE    I. 


Example. 


The  English  Barometer  reads  30.657  inchea.  What  would  be  the  corresponding 
height  in  the  Metrical  Baromcier  ? 

Id  Table  I.,  first  column  on  the  lefi,  look  out  the  line  o[  20  bches  6  tenths ;  on 
that  line,  in  the  sixth  column,  headed  5  hundredths,  is  found  ihe  value  in  milli- 
metres for 

20.65    inches  =  524.50  millimeti^s. 
At  the  bottom  of  the  page,  for     0.007      "      =      0.18 
Or  for  20.657     "     =  524.68         " 

which  would  be  the  reading  of  the  Metncal  Barometer. 

This  example  may  sene  for  all  tables,  throughout  the  volume,  which  are  constructed 
on  the  same  plan. 


I.  COMPARISON  OF  THE  ENGLISH  AND  METRICAL  BAROMETERS. 
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29.319 


29.018 
29.0S7 
29.127 


28.853 
28.894 
28.934 

2S.973 
29.012 
29.052 
29,091 
29.130 


29.166  29.170 
29,205  I  29.209 
29.215  :  29.219 
29.284  '  29 
29,323  I  29.327 


29.556    29.560  i  29.564 
29.599  I  21).liO» 

29.634  '  29.63S  -  ! 

29.671 1  S9.67S  I  : 
29.717  I  : 


29.713     ; 


I     29.749  I 

29.788  ! 

.     29.827  ! 

:    29.867  1 

:     29.906  : 


(.753 


29.756  '  29.760 
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Tenih.  of  MtlUm.MH.                                               ^ 

0. 

1. 

a. 

s. 

4. 

s. 

6. 

7. 

8. 

BBf.  la. 

Bng-ln. 

Bl«.lD. 

&WIa. 

E«g.In. 

Kn(.l=. 

Kng-In, 

E»..I- 

rog-iB. 

780 

at.fiii 

29  930 

29,034 

29.938 

29.911 

39.945 

31«.U49 

29.y->S 

TSl 

29,^81 

29.963 

29.969 

29.973 

29,977 

29.981 

39.983 

39.999 

20.093 

7oa 

30.001 

30.001 

30.008 

30.012 

30.016 

30.020 

30.021 

30.029 

30.032 

761 

30.040 

30.011 

30.018 

30.052 

80.056 

30.060 

30,061 

30.067  ;  30.071  jj| 

761 

30.079 

30.083 

30,087 

30.091 

30.095 

3U.099 

30.103 

30.107 

30,111 

ten 

80.119 

30.123 

30.127 

30.130 

30.131 

80.133 

30.143 

80,116 

30.1  BO 

786 

.10.163 

30.163 

S0.1G0 

30.170 

30,174 

30.173 

30.IB2 

30.186 

80.190 

767 

80.197 

30.201 

80.205 

30.209 

30.313 

30.217 

30.221 

30.2-2^ 

30.239 

763 

.10.237 

30.311 

30.213 

30.249 

30,253 

30.256 

30.260 

80.261 

30.368 

769 

aO.276 

30.380 

30  281 

ao.2sa 

30,292 

30,296 

30.300 

30,304 

30.308 

770 

30.316 

30.319 

30.323 

30.327 

30.331 

80.335 

30.3.19 

30.343 

30.817 

771 

80.355 

80.339 

30.363 

30.3G7 

30.371 

30.375 

30.879 

30.383 

30.8B6 

773 

30.391 

30.393 

30.402 

30.4Oe 

30.410 

30.414 

30.418 

80.422 

30.426 

773 

30.434 

30.138 

80.111 

30.143 

80,449 

30.458 

.10.457 

30.481 

30.465 

774 

80.473 

30.177 

30.481 

30.183 

80.489 

30.493 

30.197 

80.601 

30.S04 

775 

30.512 

30.516 

30,520 

30.534 

30,538 

80.332 

30.536 

30.640 

30.644 

77fl 

30.552 

30.556 

30.560 

30.564 

80.567 

30.571 

30.373 

30.579 

30.BS3 

777 

30.691 

30.595 

80,599 

30,603 

30,607 

30.611 

30.613 

30.619 

30.633 

778 

30.630 

30.631 

.10,638 

30.613 

30,616 

80.650 

30.634 

30.638 

30.662 

T79 

80,670 

S0.674 

30.678 

30.682 

30,696 

30.690 

30.693 

30.697 

SO.70I 

7S0 

30.709 

30,713 

30.717 

30.731 

30.725 

30.729 

30.733 

30.737 

30.741 

781 

30.749 

S0.7S3 

30.756 

30.760 

30.761 

80.768 

30.772 

30.776 

3O.7S0 

7aa 

80.783 

30.793 

30.796 

30.800 

30,801 

30.808 

30.813 

30.816 

30.819 

783 

30,827 

30.831 

30,385 

30.93S 

30.843 

30.817 

30.851 

30.85S 

30.359 

784 

30.667 

30.371 

30.875 

30.879 

80.882 

30.986 

30.890 

30.894 

30.898 

793 

30.906 

30.910 

30,914 

30.918 

30.922 

30.926 

30.930 

30.934 

30,938 

78« 

30.945 

30.949 

30,953 

30.9,57 

30.961 

30.965 

30.969 

30.973 

30.977   , 

787 

30.98S 

.^0.9S9 

30.993 

30.997 

SI. 001 

31.001 

31.008 

31.013 

31.016 

783 

31.021 

31.028 

31.032 

31.036 

31.010 

31.044 

31.048 

31-052 

31.066 

789 

31.061 

81.067 

31.071 

31.075 

31.079 

31.083 

31.0S7 

31.091 

31.095 

790 

81.103 

31.107 

31.111 

31.115 

31.119 

8M23 

31.137 

31.130 

31.134 

791 

31.142 

31.146 

31.150 

31.151 

31.138 

31.162 

31.166 

31.170 

31.174 

798 

81.182 

31.186 

31.190 

31.193 

31.197 

31.201 

31.205 

31.209 

31.218 

793 

31.321 

31.225 

31.229 

31.233 

31.237 

31.211 

31.245 

31.249 

31.263    : 

994 

31.260 

31.264 

31-268 

31.373 

31,276 

31,290 

31.294 

31.298 

31,292    : 

79S 

31.800 

31,304 

31.808 

31.313 

31.816 

31,319 

31.323 

31.327 

31.331    1 

796 

81.339 

ai.S4B 

31.347 

31.351 

SI. 355 

31,359 

31.363 

31.367 

31.371    1 

797 

31.379 

31.382 

31.396 

81.390 

31.391 

3 1. .199 

31.402 

31.406 

81.410    1 

798 

81.418 

31.422 

3I.42B 

31,430 

31.434 

31.439 

31.442 

31.415 

31.449 

Tiia 

31.I.-.7 

31.461 

31.466 

31.469 

31.173 

31.477 

31.491 

31.485 

3!hI89 

■1     :     -    '     ll.Vll 

31,505 

31.50^ 

31.512 

3I.SIfi 

31.520 

31.524 

81.528 
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IV.    COMPARISON    OF   THE   METRICAL   AND   OLD   FRENCH   BAROMETERS. 


1  Millimetre  »  0.443296  French  or  Paria  Line. 


Millimetres. 


300 
310 
820 
330 
340 

850 
860 
870 
880 
890 

400 
410 
420 
480 
440 

450 
460 

470 
480 
490 

500 

510 
520 
530 
540 

530 
560 
570 
580 
590 


MilUmetrei.    Unlta. 


o. 


ParJinef. 
132.99 
137.42 
141.85 
146.29 
150.72 

155.15 
159.59 
164.02 
168.45 
172.89 

177.32 
181.75 
186.18 
190.62 
195.05 

199.48 
203.92 
208.35 
212.78 
217.22 

221.65 
226.08 
230.51 
234.95 
239.38 

243.81 
248.23 
252.68 
257.11 
261.54 


1. 


Par.linefl 
133.43 
137.87 
142.30 
146.73 
151.16 

155.60 
160.03 
164.46 
168.90 
173.33 

177.76 
182.19 
186.63 
191.06 
195.49 

199.93 
204.36 
208.79 
213.23 
217.66 

222.09 
226.52 
230.96 
235.39 
239.82 

244.26 
248.69 
253.12 
257.55 
261.99 


3. 


Par.linea 
133.88 

L  138.31 
142.74 
147.17 
151.61 

156.04 
160.47 
164.91 
169.34 
173.77 

178.20 
182.64 
187.07 
191.50 
195.94 

200.37 
204.80 
209.24 
213.67 
218.10 

222.53 
226.97 
231.40 
235.83 
240.27 

244.70 
249.13 
253.57 
258.00 
262.43 


8. 

4. 

Par.lines 

Par.linea 

134.32 

134.76 

138.75 

139.19 

143.18 

143.63 

147.62 

148.06 

152.05 

152.49 

156.48 

156.93 

160.92 

161.36 

165.35 

165.79 

169.78 

170.23 

174.22 

174.66 

178.65 

179.09 

183.08 

183.52 

187.51 

187.96 

191.95 

192.39 

196.38 

196.82 

200.81 

201.26 

205.25 

205.69 

209.68 

210.12 

214.11 

214.56 

218.54 

218.99 

ft. 


222.98 

223.42 

227.41 

227.85 

231.84 

232.29 

236.28 

2.36.72 

240.71 

241.15 

245.14 

245.59 

249.57 

250.01 

254.01 

254.45 

258.44 

258.88 

262.87 

263.32 

Par.lines. 
135.21 
139.64 
144.07 
148.50 
152.94 

157.37 
161.80 
166.24 
170.67 
176.10 

179.53 
183.97 
188.40 
192.83 
197.27 

201.70 
206.13 
210.57 
215.00 
219.43 

223.86 
228.30 
232.73 
237.16 


6. 


Pariines. 
135.65 
140.08 
144.51 
148.95 
153.38 

157.81 
162.25 
166.68 
171.11 
175.55 

179.98 
184.41 
188.84 
193.28 
197.71 

202.14 
206.58 
211.01 
215.44 
219.87 

224.31 
228.74 
233.17 
237.61 


241.60  242.04 


246.03 
250.46 
234.90 
239.32 
263.76 


246.47 
250.91 
253.34 
239.77 
264.20 


7. 


Par.lines. 
136.09 
140.52 
144.96 
149.39 
153.82 

158.26 
162.69 
167.12 
171.56 
175.99 

180.42 
184.85 
189.29 
193.72 
198.15 

202.59 
207.02 
211.45 
215.88 
220.32 

224.75 
229.18 


8. 


9. 


Par.lines.  •  Par.lines. 


136.54 
140.97 
145.40 
149.83 
154.27 

158.70 
163.13 
167.57 
172.00 
176.43 

180.86 
185.30 
189.73 
194.16 
198.60 

203.03 
207.46 
211.90 
216.33 
220.76 

225.19 
229.63 


233.62 

234.06 

2.38.05 

238.49 

242.48 

242.93 

246.92 

247.36 

251.35 

231.79 

255.78 

236.23 

260.21 

260.66 

264.65 

265.09 

136.98 
141.41 
145.84 
130.28 
154.71 

159.14 
163.58 
168.01 
172.44 

176.88 

181.31 
185.74 
190.17 
194.61 
199.04 

203.47 
207.91 
212.34 
216.77 
221.20 

225.64 
230.07 
234.50 
238.94 
243.37 

247.80 
252.24 
256.67 
261.10 
265.53 


Tenths  of  Millimetres. 


0. 


tt.O0O 


1. 


0.044 


3. 


3. 


4. 


0.089 


0.133 


0.177 


ft. 


0.222 


6. 


0.266 


§. 


0.310 


0.355 


9. 


0.399 


#4X10 


Hundredths  of  Millimetres. 


0.004 


0.009 


0.013 


0.018 


0.022 


0.027 


0.031 


0.035 


0.040 


27 
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1  MDIlDu^n  ^  D.4t32IM  rmoeb  Line.                                                     M 

tn. 

o. 

1. 

9. 

8. 

4. 

8. 

6. 

*. 

8. 

P«J1BM. 

Piir.llM 

P«,lln« 

Par.llm* 

Pm.Hbm. 

Pu.LiiHii 

puiruw 

Ph.Hii» 

PKJh-..S 

eoo 

26S.B8 

286.02 

266.07 

266.1 1 

266.15 

266.20 

266.24 

266.29 

266.88    S 

fiOi 

266.42 

266.47 

266.61 

266.55 

266.60 

266.64 

266.69 

266.73 

206.78    i 

fioa 

266,S6 

266.91 

266.93 

267,00 

267.04 

267,09 

267.13 

267.17 

267Jg    1 

eai 

267.31 

267.35 

287.40 

267.44 

267.48 

267.53 

267.57 

267.62 

267.66    1 

004 

267.7S 

267.80 

287.84 

267.88 

267.93 

267.97 

268.02 

268.06 

268.11     i 

605 

269.19 

269.24 

268,28 

269.33 

269,37 

269.42 

269.46 

268.50 

268.5S    1 

606 

269.64 

26S.68 

268.73 

269.77 

268.31 

268.86 

268.90 

268.95 

268JHI    ] 

607 

aea.os 

269.13 

269,17 

269.21 

269.26 

269.30 

269.35 

269.39 

269.44   ,] 

608 

aa9..'S2 

289.57 

269.61 

269.66 

269.70 

269.75 

269.79 

269.83 

269.68    t 

6()» 

269.97 

270.01 

270.06 

270.10 

270.14 

270.18 

270.23 

270.28 

270.82    1 

eio 

270.41 

270.15 

270.50 

270.54 

270.59 

270,63 

270.68 

270.73 

270.77    ri 

fill 

270.85 

270.90 

270.94 

270.99 

271.03 

271. OS 

271.12 

271.16 

271.21    2n.li 

fil2 

271.30 

271.34 

271.39 

271.43 

271.47 

271,52 

271.56 

271.61 

271.65    271.70 

613 

271.74 

271.78 

271.83 

271.87 

271.92 

271.96 

272.01 

272.05 

272.10    27J.N 

6U 

272.18 

272.23 

272.27 

272.32 

272.36 

272.41 

872.45 

272.49 

273.51    ITlM 

eis 

2T2.6S 

272.67 

272.72 

272.76 

272,80 

272,86 

272.89 

272.94 

STI.08    ^H 

616 

273.07 

273.11 

273.16 

273.20 

273.25 

273,29 

278.34 

273.38 

278.43    I^M 

617 

273.51 

273.56 

273.60 

273.es 

273,69 

273.74 

273.78 

273.B: 

273.87    ^B 

618 

273.96 

274.00 

274.05 

274,0!l 

274,13 

274.18 

274.22 

274.27 

174.81    ^H 

619 

2T4.-10 

274.44 

274.49 

274.33 

274,58 

274.62 

274.67 

274.71 

3T1.TS    ^1 

GSO 

274.84 

274.89 

274.93 

274.98 

275.02 

275.07 

276.11 

27.^.13 

275.20    STol 

621 

275.29 

278.83 

275.38 

275.42 

275.46 

273.51 

276.55 

275.60 

2TS.64   rj-ii 

632 

275.73 

275.77 

275.82 

275.86 

27S.91 

273.95 

276.00 

276.04 

276,08    E7t.ll 

623 

276.17 

276.22 

276.26 

B76.S1 

2-6..15 

276.38 

276.44 

276.48 

276.33    mJI 

624 

276.62 

276.66 

276.71 

276.76 

276.79 

276.84 

276.88 

276.93 

276.37   n 

623 

277.06 

277.10 

277.15 

277.19 

277.24 

277.29 

277.33 

277.S7 

277.41    n 

626 

277.50 

Z77..'iS 

277..'i9 

277.61 

2-7.59 

277.72 

2-7.77 

277.81 

277.86    X 

627 

277.95 

277.99 

278.04 

278.08 

273.12 

278.17 

278.21 

278.36 

378.30   t 

628 

278.39 

278.43 

278.J8 

273.52 

279.57 

27B.61 

278.66 

278.70 

278.74    X 

629 

27S.88 

27B.BS 

278.92 

278.97 

279.01 

279.05 

279.10 

279.14 

379.19    X 

630 

279.28 

279.^2 

279.37 

279.41 

279.45 

279,50 

279.S4 

279.59 

279.68    S 

631 

279.72 

279.76 

27B.BI 

379.85 

279.30 

279.94 

279.99 

280.03 

380.07    1 

6.12 

290.16 

290.21 

290.23 

280.30 

290.31 

290.38 

280.48 

280.47 

280.51    1 

633 

2S0.61 

280.63 

230.70 

2S0,74 

290.79 

290.83 

2S0.B7 

290.92 

280.K    1 

631 

291.05 

281.09 

231.14 

281.18 

291.23 

291.27 

281.32 

381.36 

281.40    1 

63S 

29  M9 

2S1,S1 

"•tl-iS 

291.6.1 

281.67 

281.71 

281.76 

281.90 

391.85    1 

G3G 

?=1  '  . 

282.07 

292,11 

283.16 

282.30 

292.25 

393.39    1 

637 

282.31 

282.56 

282.60 

282.63 

282.69 

3S2.T3    ] 

638 

292.96 

283.00 

283.04 

293.09 

293.18 

288.16    ( 

689 

' 

■isg.M 

283.44 

283.49 

2SS.3S 

288.58 

39s.es  a 

•t. 

9. 

4. 

9. 

e. 

7. 

8. 

k 

■ 

■ 

■ 

^^^M^J 
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Tmtli.  Qt  MlllliiiHr«. 

F^ 

o. 

1. 

3. 

.. 

4. 

i.      e. 

'■ 

.. 

.. 

|.„l,n„ 

Pw.llna 

Pu.lilM 

PU.llHt 

Pir.Iina. 

PK-.Una.  PnriimH 

Pir.llnn. 

Par.l<n« 

PW.IIJM 

6» 

ass.?! 

2S3.73 

283.80 

283,84 

283.89 

283.93 

283.98 

284.02 

281.08 

384.11 

641 

2S4.I3 

284.20 

284.24 

284,29 

284.33 

284.ST 

284.42 

284.46 

284.31 

384,53 

612 

284.00 

284.64 

284.88 

381.73 

284,77 

28 J. 82 

384.86 

234.91 

284.93 

284.99 

«I3 

2S3,04 

283.08 

285.13 

285.17 

283.22 

285,26 

283.31 

285,33 

285.39 

285.44 

SU 

243.43 

283.33 

283.37 

285.82 

285.88 

285,70 

285.73 

285.79 

265.84 

2Si.83 

843 

283,93 

285.97 

288.01 

288.06 

266.10 

286.15 

288.19 

2S6.34 

286.28 

286.32 

fits 

286.37 

288.41 

286.46 

288.50 

286.58 

288.69 

288.84 

286.68 

286.72 

286, n 

SIT 

288.SI 

286.86 

386.90 

286.93 

286.99 

287.03 

287.08 

2S7.I2 

287.17 

287.21 

848 

aS7.26 

287.30 

287.34 

287.39 

287.43 

287.48 

287.62 

287.ST 

387.61 

287,65 

S49 

887,70 

287.74 

287.79 

387.33 

287.88 

28T.92 

287.68 

288.01 

2S8.05 

288,10 

650 

3S8,U 

288.19 

288.23 

288,28 

238.32 

288.36 

288.41 

288.46 

288.30 

288.54 

esi 

2S8.69 

288.83 

288.87 

288,72 

888.76 

288.81 

288.83 

288.90 

288.91 

288,98 

65) 

2S9,03 

289.07 

289.12 

289,10 

289.21 

289.2S 

289.29 

289,34 

289.38 

289.13 

esa 

289,47 

28B.S2 

289.5(1 

289.81 

889.63 

289.6B 

289.74 

289.78 

289.83 

289.87 

«Si 

289.92 

289.98 

290.00 

280.03 

290.09 

290,11 

290.18 

290.23 

290.27 

290.31 

•S5 

390.38 

290.40 

290.45 
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1. 

V.-VI. 


COMPARISON 


OF 


THE    OLD    FRENCH    BAROMETER 


WITH 


THE    ENGLISH    AND    THE    METRICAL    BAROMETERS, 


OR 


TABLES 

WR  CONVERTING  FRENCH   OR   PARIS    LINES   INTO   ENGLISH  INCHES 
AND   DECIMALS,   AND    INTO   MILLIMETRES; 

TOO  TOE  VALUES   CORRESPONDING    TO    EVERY   PARIS    LINE   FROM    120   TO   216 
LINES,  OR   FROM    10   TO    18   INCHES  ;   AND    TO    EVERY   TENTH    OF   A    LINE 
FROM  216    TO   8l8   LINES,    OR   FROM    IS    TO   29   FRENCH    INCHES. 


33 


TABLE     V. 


il  and  J.  Schabue  have  published,  in  ibe  number  for  March,  1^53. 
tgs  of  the  Imperial  Academy  of  Vienna,  Class  of  Matkrmatin  end 

■ophy,  a  set  of  short  Tbcrmomelrical   and    Baromelricii!   Reduciion 

,       mng  which  is  found  a  table  Cor  the  reducion  of  tlie  Old  French  RtirO' 

a  i«lo  llie  English.     As  this  table  siiows  slight  discrejwncii-s  from  ilie 

I  fullowiiig  pages,  it  may  not  be  out  of  pluce  Id  slate  llmt  they  arise 

II  [tinl  error  in  ihe  equation  used  by  MM.  Pohl  anil  Schabiis  in  ccni' 

[able.     Adopting,  as  they  do.  Bird's  value  of  the  meirt,  viz. 

1  metre        =  39.31062  English  inches, 

I'uluc  of  Ihc  Paris  line  is 

1  Paris  line  =  0.0S8813  English  inches. 

t  ihe  table  seems  to  have  been  compuled  by  using  the  equation 

1  Parii!  line  =  0.0S8823  English  inches, 

ieh  givos,  at  the  end  of  the  table, 

348  lines  X  .08SR23  =  30-910i  English  inches, 
read  «if 

318    "      X  .088813  =  30.9069        "  >' 

s  causing  an  error  =    0.003ft       "  " 


which,  of  course,  gradually  dimiiiishcs  i 


mbers 


V.      COMPARISON    OF   THB    OLD   FRENCH   AND    ENGLISH   BAROMETERS. 


1  Paria  Line  «  0.088814  Eoglish  Inch 


French  or  ■ 
IHiriti 
Linttfl.     I 

I 

Tens. 

I 

10  luch. 
120  I 
130  I 
140  j 
150  I 
160  I 

170 
180 
11)0 
200 
210 


Unite. 


o. 


1. 


£ug.  In. 
10.653 
11.546 
12.434 
13.322 
14.210 

15.093 


Eng  In. 
10.746 
11.635 
12.523 
13.411 
14.299 

15.187 


15  937  I  16.075 
16.875  I  16.963 
17.763  17.852 
13.6)1  18.710 


2. 

8. 

4. 

ft. 

Eng.  In. 

Eng.  In 

Eng  In 

Eng.  In. 

10.835 

10.924 

11.013 

11.102 

11.723 

11.812 

11.901 

11.990 

12.612 

12.700 

12.789 

12.878 

13.500 

13.589 

13.677 

13.766 

14.388 

14.477 

14.565 

14.654 

15.276 

15..365 

15.451 

15.542 

16.164 

16.253 

16.842 

16.431 

17.052 

17.141 

17.230 

17.319 

17.940 

18.029 

18.118 

18.207 

18.829 

18.917 

19.006 

19.095 

6. 


7. 


8. 


9. 


Eng.  In. 
11.191 
12.079 
12.967 


Eng.  In. 
11.279 
12.168 
18.056 


13.855  I  13.944 
14.74*3  14.832 


15.631 
16.519 
17.408 
18.296 
19.184 


15.720 
16.608 
17.496 
18.384 
19.273 


Eng  In.  Eng  In. 


11.368 
12.256 
13.144 
14.033 
14.921 

15.809 
16.697 
17.685  I  17.674 
18.473  ;  18.562 
19.361  I  19.450 


11.457 
12.345 
18.283 
14.121 
15.010 

15.898 


; 


/ 


PariH 
Liue«. 


18  Inch. 
2l6 
217 
213 
219 
220 
221 

222 
223 
224 
;  22.> 
226 
227 
10  Inch. 

223 

229 

2. JO 

2:U 

2:i2 

^ZU 
^CJ5 


Tenths. 


o. 


1 


1. 


2. 


3. 


4. 


ft. 


6. 


7. 


8. 


9. 


Kng.  In.  Eng.  In.  Eng  In.  Eng  In 


19.193 
19.252 
19.370 
19.459 
19.548 
19.637 

19.726 
19.814 
19.903 
19.992 
20.081 
20.170 


20.250  1  20.258 
20.338  I  20.347 
20.427  I  20.436 
20.516  20.525 
20.605  '  20.614 
20.694  ,  20.703 


19.134 
19.273 
19.361 
19.450  I 
19.5.39  I 
19.623 

19.717 
19.806 
19.894 
19.9r'3 
20.072 
20.161 


19.2J2 
19.290 
19.379 
19.468 
19.557 
19.646 

19.734 
19.823 
19.912 
20.001 
20.090 
20.179 


19.210 
19.299 
19.383 
19.477 
19..566 
19.655 

19.743 
19.832 
19.921 
20.010 
20.099 
20.187 


Eng.  In. 
19.219 
19.303 
19.397 
19.486 
19.575 
19.663 

19.752 
19.840 
19.930 
20.019 
20.107 
20.196 


20.267  20.276  I  20.285 


20.732  I 
20.871  I 
20.060  I 
21.019  I 
21.13S  I 
21.227  I 


20.791 
20.880 
20.969 
21.058 
21.147 
21.235 


20.356 
20.445 
20.534 
20.623 
20.711 

20.800 
20.889 
20.978 
21.067 
21.155 
21.244 


20.865  I  20.374 
20.454  >  20.463 
20.5 13  20.552 
20.631  '  20.640 
20.720  '  20.729 


20.809  ,  20.818 
20.893  j  20.907 
20.937  I  20.996 
21.076  I  21.084 


21.164 
21.253 


21.173 
21.262 


Eng.  In 
19.228 
19.317 
19.406 
19.495 
19.583 
19.672 

19.761 
19.850 
19.939 
20.028 
20.116 
20.205 

20.294 
20.883 
20.472 
20.560 
20.649 
20w738 


Eng.  In. 
19.237 
19..326 
19.415 
19.504 
19.592 
19.681 

19.770 
19.859 
19.948 
20.036 
20.125 
20.214 

20.303 
20.392 
20.481 
20.569 
20.658 
20.747 


20.827  I  20.836 
20.916  j  20.925  ' 
21.005  I  21.013  I 
21.093  I  21.102  ' 
21.182  j  21.191  i 
21.271  ,  21.230  I 


Eng.  In. 
19.246 
19335 
19.424 
19.512 
19.601 
19.690 

19.779 
19.868 
19.957 
20.045 
20.134 
20.223 

20.812 
20.401 
20.489 
20.578 
20.667 
20.756 

20.845 
20.933 
21.022 
21.111 
21.200 
21.239 


Eng.  In. 
19.255 
19.344 
19.433 
19.521 
19.610 
19.699 

19.788 
19.877 
19.965 
20.054 
20.143 
20.232 

20.321 
20.409 
20.498 
20.587 
20.676 
20.765 

20.854 
20.942 
21.031 
21.120 
21.209 
21.293 


Eng.  In 
19.264 
19.853 
19.441 
19.5.30 
19.619 
19.708 

19.797 
19.885 
19.974 
20.063 
20.152 
20.241 

20.830 
20.418 
20.507 
20.596 
20.685 
20.774 

20.F62 
20.951 
21.040 
21.129 
21.21S 
2I.H06 


Hundredths  of  a  Line. 


1. 


.001 


2. 

1 

3. 

4. 

ft. 

6. 

1 

7. 

8.     9. 

.002 

.003 

.f04 

.C04 

.(05  { 

.006  [ 

.^C»l   \   .^VN% 

C^- 


™!lli!!i^^ 

1  P.ri.  U«  ^  0.0889U  BnglUb  lotb.                                                           ^| 

T»l)H<>t>U». 

o. 

.. 

a. 

3. 

4. 

5. 

6. 

*. 

8. 

9. 

SOlMbM. 

B=g-In, 

B..I.10 

ftw.ln. 

Bug.  In. 

8»g,  IB. 

Bl>E.  [u 

EDg.  In. 

Knjio. 

BBg.lo. 

B.C.IIL 

340 

21.»1i 

21.334 

Bi.saa 

21.313 

21.331 

21.360 

21.369 

31.379 

21.SS6 

2I.S95 

241 

21.401 

21.413 

31.423 

21.431 

21.410 

21,449 

31.157 

21.466 

21.475 

21.184 

213 

aj.49S 

21.303 

31.511 

31.530 

21.529 

21.6.17 

31.546 

21.555 

21.561 

21.673 

213 

31.582 

21.391 

21.«O0 

21.609 

31.617 

21.626 

31,633 

21,611 

21653 

21.663 

2U 

2r.67l 

21.679 

31.688 

31.697 

31.706 

21.716 

21.734 

21,733 

21.712 

21.731 

2  IS 

21.759 

B1.76S 

31.777 

31.786 

31.795 

21.904 

31.813 

21322 

21.830 

31.8S>         ' 

246 

21.84$ 

21.857 

21-966 

21.875 

21.884 

21.993 

31.903 

21.910 

31.919 

31.918    1 

24T 

31.937 

21,946 

21.935 

21.961 

21.978 

21.981 

21,990 

21.999 

22.009 

23.017  ^M 

248 

33.026 

22.036 

22.044 

32.053 

22.061 

22.070 

33.079 

32.088 

12.097 

sa.toii^l 

219 

32.113 

32.121 

22.132 

22,141 

22.150 

22.169 

22.168 

32.177 

22  196 

23.IW,^| 

230 

33.208 

33.212 

22.231 

22.230 

22.239 

22.248 

22.257 

22.266 

22.375 

22.S^^H 

251 

23.392 

33.301 

22.310 

22.319 

22.328 

22,337 

23.346 

32.354 

22.363 

2i,31S^H 

aila.- 

^H 

233 

23.391 

22.S90 

22.399 

22.408 

22.417 

22.426 

23.431 

22.413 

33.453 

23,4StJ^| 

238 

23.470 

22.479 

22.488 

22.497 

23.505 

22.511 

22.523 

22.632 

33.541 

22.550H 

294 

22.559 

22.668 

22.677 

22.585 

22.591 

23.603 

22.612 

22.621 

23.630 

22.639 

3IS 

22.648 

22.666 

22.665 

22.674 

22.683 

32.692 

22.701 

22.710 

23,719 

22.728 

256 

22.7*6 

22.745 

22.754 

22.763 

22.772 

23.781 

22.790 

22.799 

33.807 

22.BIC 

2S7 

22.825 

22.8S1 

12.843 

23.852 

22,861 

22,870 

22.878 

22.887 

22.S96 

23.994 

2SS 

22.914 

22.923 

22.933 

23.941 

22.950 

22,958 

22.967 

22,976 

22.985 

2S9 

23.003 

23.012 

23.021 

23.029 

23.088 

23,047 

23.056 

23.065 

23.074 

23.061 

260 

33.093 

23.101 

23.109 

23.118 

23.127 

23,136 

23.115 

23.154 

23.163 

29.1» 

261 

23.180 

23.169 

23.198 

23.207 

23.216 

23.225 

23.231 

39.243 

23.253 

2a.«w 

262 

23.369 

23.378 

23.287 

23.296 

23.305 

23,314 

23.323 

33.3;ll 

23.340 

2).S4t 

263 

33.35S 

23.367 

23.376 

23.385 

23.394 

23.402 

23.411 

28.120 

23.429 

18.US 

vaiu.- 

t 

264 

33.447 

23.456 

23.465 

33.174 

33.482 

23.491 

23.500 

23.609 

23.518 

aj.s« 

265 

33.536 

23.543 

23.353 

33.562 

23.571 

23.580 

23.589 

23.598 

23.807 

23.«t« 

266 

23.635 

23.633 

23.642 

33.651 

33.660 

23.669 

23.678 

23,687 

23.696 

23.70* 

267 

23.713 

23.722 

23.731 

33.710 

33.719 

23.758 

23,767 

23.776 

23.784 

SSd 

23,802 

23.811 

23,820 

33.839 

33.838 

33.817 

23.955 

23.861 

23.873 

33.Saft 

269 

23.S91 

33.900 

23.909 

23.918 

33.936 

33.935 

23.944 

23.953 

23.962 

23.971 

aro 

23.980 

33.989 

23.998 

3l'.n06 

24,015 

31.031 

34,033 

24,042 

21.051 

24.0M 

271 

24.069 

34.077 

24.096 

31.095 

24,104 

34.113 

24.122 

24.131 

24.140 

24.1« 

872 

21,157 

34.166 

24.175 

34.184 

31.193 

34.302 

21.211 

24.220 

24.213 

24.M7 

273 

24216 

34.355 

24.264 

24.273 

31.283 

34.391 

34,300 

21,308 

24.317 

24.SM 

274 

24.S35 

34.344 

34.353 

21.362 

34.371 

34.379 

34,.'iB9 

24.397 

24.106 

24.415 

273 

24.424 

24.433 

31.442 

24.450 

34.459 

34.468 

34.177 

24.486 

24.495 

24.504 

i 

tl 

0. 

1. 

9. 

S. 

4. 

s.    1    e. 

7. 

8. 

•■  r 

.0000 

.0009 

.0019 

.0027 

.0036 

.0044    1    .0053 

.0062 

.007! 

.«m  1 

"!li!!i!!l^ 

lPul.UHi-O.0eS8UR<igUdiI»b.                                                                   ^ 

T«fc.rt.U«.                                                                   |fl 

£3S^ 

II  ^B 

0. 

1. 

9. 

s. 

1. 

9. 

G. 

r. 

8. 

«. 

»3I>>oh» 

B«l[.  lo. 

B.g  In 

Bog.L,. 

Bng,  In. 

B-g.ln. 

S„t.  in. 

tog.  In. 

tog  Id. 

■ng,  IB. 

Bng.  IB. 

276 

2i.sia 

24.523 

24.530 

24.539 

24.5ST 

24.566 

24.575 

21.384 

277 

21.601 

21.610 

24.619 

24.628 

24.637 

24.616 

34.653 

24.664 

21.673 

21.681 

279 

21.«i90 

24.699 

21.709 

24.717 

24.736 

21.735 

84,744 

21.752 

21.761 

21.770 

S7» 

21,779 

24.788 

24.797 

24.806 

34.815 

24.821 

24.832 

21.841 

21,850 

24.859 

280 

21.888 

24.877 

24.886 

24.995 

34.903 

24.912 

34.921 

24.630 

21.939 

21.94& 

281 

24 .9  ST 

24.968 

24.974 

24.983 

34.992 

25.001 

25.010 

25.019 

25,028 

25.037 

282- 

25.046 

25.0S4 

25.063 

2S.072 

25.081 

23.090 

25.099 

23.108 

23.117 

25.125 

283 

25.l3t 

25.143 

2S.1S2 

35.161 

35.170 

2S.1T9 

35.188 

25.197 

23.305 

23.214 

281 

aA.2£l 

25.282 

25.241 

35.250 

25,259 

23.268 

25-276 

23.286 

23.294 

23.509 

285 

25.312 

35.321 

35.380 

25.339 

25.318 

23.366 

25.36S 

25.374 

23.388 

23.392 

286 

25.401 

35.410 

25.419 

35.427 

23.436 

26.115 

25.151 

23.463 

23.472 

28.481 

287 

25.490 

35.49S 

25.507 

25.516 

35.523 

25.531 

26.613 

23.532 

23.661 

33.670 

Mlu.^ 

283 

25.S78 

8S.5S7 

25.696 

85.605 

35.614 

25.623 

25.632 

25.641 

25,649 

35.658 

289 

25.667 

25.676 

25.6S5 

35.694 

25.703 

2S.712 

25.721 

25,729 

25.738 

35.747 

«» 

25.756 

25.765 

23.774 

23.783 

35.792 

23.800 

25.809 

25.818 

25.827 

23.836 

191 

25.845 

25.BSI 

25.863 

23.872 

25.880 

25.889 

25.898 

25,907 

25.916 

25.925 

292 

35.934 

35.943 

23.931 

25.960 

25.969 

25.978 

25,987 

25.996 

26.003 

26.014 

393 

26.023 

26.031 

26.010 

26.049 

26.038 

S6.067 

26.076 

26.085 

26.091 

26.102 

294 

26.111 

26.120 

26.129 

26.138 

26.147 

26.156 

26,165 

26.173 

26.182 

26,191 

29i 

26.200 

26,209 

26.318 

36.227 

26.236 

26.245 

26.253 

26.262 

26.271 

26.280 

296 

26.289 

26.298 

26.307 

26.316 

26.324 

26.333 

36.312 

26.351 

26,360 

26.369 

297 

26.S7S 

2fl.SB7 

26.396 

26.404 

26.413 

26.422 

26.131 

36.410 

26.449 

26.458 

299 

28.467 

26.475 

26.484 

36.493 

36.502 

26.611 

26.520 

26.529 

26.539 

26.547 

299 

26.555 

26.561 

26.573 

26.682 

26.691 

26.600 

26.609 

26.618 

26,626 

26.636 

*»IB.™ 

soo 

26.S4I 

26.833 

36.662 

26.671 

26.680 

26.689 

26.697 

26.708 

26.716 

26,724 

Ml 

M.73S 

26.712 

26.751 

26.760 

36.769 

26.777 

26.786 

26.79S 

26  804 

26.813 

SOS 

M.sa-i 

26.831 

26.840 

26.S18 

36.837 

26.866 

26.875 

26.884 

26.893 

26,903 

203 

26.911 

26.920 

26.92S 

36.937 

36.916 

26.955 

26.961 

26.973 

26.982 

26,991  ! 

S04 

26.999 

27.009 

27,017 

27.026 

27.035 

27.011 

27.053 

27,062 

27.071 

27.079  i 

stu 

27.088 

27.097 

27.106 

37.115 

27.134 

27.133 

27.112 

27.150 

27.139 

27.168 

*oe 

27.177 

27.186 

27.195 

27.201 

27.213 

27.-221 

2T.2B0 

27,229 
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RUSSIAN    BAROMETER. 


A  t^GULAR  system  of  Meteorological  Observations  has  been  established  by  order 
'  the  Russian  government  throughout  the  extensive  regions  placed  usider  its  sway, 
id  a  vast  amount  of  observations  made  in  Europe,  in  Asia,  and  in  North  America 
kve  already  been  published.  The  scale  of  the  barometer  employed  in  this  system 
divided  in  units,  each  of  which  is  equal  to  one  half  of  a  Russian,  or  English 
icimal  line,  that  is,  1  =  0.05  of  an  inch,  600  half-lines  of  the  Russian  Barometer 
iing  =  30  inches  of  the  English  Barometer. 

The  conversion  of  this  scale,  which  is  the  English  scale,  slightly  modified  in  its 

rm,  is  easy.     It  suffices  to  divide  the  Russian  heights  by  two,  and  to  put  back,  by 

e  figure,  the  decimal  point,  in  order  to  have  them  converted  into  English  inches 

1  decimals.     This  transformation  is  so  easy  to  efiect,  that  a  peculiar  table  for  it 

lid  seem  superfluous. 

'he  normal  temperature  of  the  standard  being  the  same  as  that  of  the  English, 

is,  13°|  Reaumur,  or  62^  Fahrenheit,  the  reduction  of  the  Russian  Barometer 

e  freezing  point  can  be  made  by  means  of  the  table  for  reducing  the  English 

meters.    But  the  attached  thermometer  being  that  of  Reaumur,  its  indications 

be  first  converted  into  degrees  of  Fahrenheit 

bles  VII.  and  VIII. ,  which  follow,  have  been  computed  in  order  to  render  more 

the  comparison  and  the  use  of  the  Barometrical  Observations  recorded  in  the 

collection,  published  annually  by  order  of  the  Emperor  of  Russia,  under  the 

of  Annuaire  MiUorologique  et  Magnitique  du  Corps  des  Inginieurs  des 
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TABLES 

FOB 

•  RDUCING   THE    BAROMETRICAL    OBSERVATIONS    TAKEN    AT   ANT   TEMPERATURE   TO   THB 

TEMPERATURE   OF   THE   FREEZING   POINT. 


The  variations  of  the  mercurial  column  in  a  stationary  barometer  are  due  to  two 
causes,  the  changes  of  atmospheric  pressure  and  the  variations  of  temperature  of  the 
mercury,  which  afiect  the  length  of  the  column  by  changing  its  density.  The  varia- 
tions of  atmospheric  pressure,  which  alone  the  barometer  is  destined  to  ascertain,  are 
therefore  hidden,  and  their  observation  falsified  by  the  expansion  or  contraction  of  the 
mercury  due  to  changes  of  temperature.  For,  supposing  that,  while  the  atmospheric 
pressure  remains  the  same,  the  temperature  of  the  instrument  becomes  lower,  the 
mercurial  column  will  become  shorter,  and  the  barometer  will  appear  to  fall ;  if  the 
pressure  becomes  less,  but  the  temperature  increases,  the  expansion  of  the  mercury 
will  tend  to  compensate  tlie  diminution  of  pressure,  and  the  barometer  may  remain 
stationary,  or  even  may  rise,  while  it  ought  to  be  falling  ;  in  other  cases  the  action 
of  temperature  will  tend  to  increase  the  amount  of  the  changes  of  the  barometrical 
height.  It  is  therefore  evident  that  successive  observations,  with  the  same  barometer, 
do  not  give  directly  the  actual  changes  of  atmospheric  pressure,  unless  they  have 
been  taken  exactly  at  the  same  temperature,  a  case  which,  in  practice,  seldom  occurs. 
Likewise  simultaneous  observations,  taken  with  various  barometers,  do  not  give 
directly  the  actual  difierences  of  the  absolute  pressure  of  the  atmosphere  above  the 
instruments.  To  obtain  the  true  barometrical  heights,  that  is,  the  action  of  the  at- 
mospheric pressure  alone,  the  influence  of  the  temperature  must  first  be  eliminated 
from  the  observed  heights.  This  is  done  by  reducing,  by  means  of  the  following 
Tables,  the  various  barometrical  columns  to  the  length  they  would  have  at  a  given 
temperature,  which  is  the  same  for  all.  For  the  sake  of  convenient  comparison, 
the  freezing  point  has  been  almost  universally  adopted  as  the  standard  temperature 
to  which  all  observations  are  to  be  reduced. 

Construction  of  the  Tables. 

In  all  the  following  Tables  the  barometers  are  supposed  to  be  furnished  with  brass 
scales,  extending  from  the  surface  of  the  mercury  in  the  cistern  to  the  top  of  the 
mercurial  column.  The  correction  to  be  applied  is  therefore  composed  of  two  ele- 
ments :  the  correction  for  the  expansion  of  the  mercury,  and  that  for  the  expansion 
of  the  scale  ;  both  of  which  ought  to  be,  and  have  been,  taken  into  account. 

Indeed,  the  correction  for  the  expansion  of  mercury  is  not  sufficient  to  reduce  the 
readings  to  the  height  which  the  barometer  would  indicate,  under  the  same  pressure, 
at  the  temperature  of  the  freezing  point.     For  when  the  temperature  rises  the  mer 
curial  column  expands ;  but  then  the  scale  also  grows  longer,  and  this  will  tend  to 
lower  the  reading  of  the  height     The  correction  for  the  expansion  of  the  mereuiy 
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must  thus  be  diminished  by  the  amount  of  that  of  the  scale,  that  is,  by  t 
this  being  the  proportion  between  the  expansion  of  brass  and  that  of  mercu 

h  is  also  the  expansion  of  the  scale  which  causes  an  apjiarenl  anomaly  in  thai 

Tables  for  ihe  Reduction  of  [he  English  and  Old  French  Barometers.     It  can  be 

Rpcn,  Ihai,  though  tlie  observations  are  to  be  reduced  lo  the  freezing  point,  or  tn 

32"  Fahrenheit  and  zero  Reaumur,  the  Tables  give  slill  a  correction  for  observa- 

lions  taken  at  that  tempeminre.     Th»  reason  of  it  is,  that  the  normal  length  of  the 

English  and  Old  French  standards  has  not  been  determined  at  tlic  temperature  of  ths  J 

freezing  point,  as  is  the  case  with  the  metre,  but  respectively  at  the  leinperaturea  I 

of  62°  Fahrenheit  and  13°  Reaumur.     It  is  itius  onli/  al  thcM  temper  at  arts  that  ths  ■ 

wales  graduated  with  these  standards  have  their  true  length.     Above  and  below,  than 

inches  of  the  scales,  are  longer  or  shorter  than  the  inches  of  the  standards.     At  iho  I 

freezing  point,  therefore,  the  correction  for  the  e.vpansion  of  the  mercury  is  null,  bill  I 

that  for  the  expansion  of  the  scale  is  not.     The  scale  being  too  short,  the  reading  I 

will  be  too  high,  and  a  suhtractive  correction  must  still  be  applied,  which  will  ba  I 

gradually  compensaiod  at  lower  temperatures  by  ilie  now  additive  correction  of  tfa«  I 

mercurial  column.     Thus  the  point  of  no  correction  will  occur  at  2B°.5  Fahrenheittl 

instead  of  S2°,  in  the  English  Barometer,  and  at  — I'.S  Reaumur,  instead  of  zero,] 

in  the  Old  French.  M 

Schumacher  lias  calculated  and  published  in  his  Collection  of  Tables,  &c.,  and  iiM 

his  Jahrhuch  for  1836,  1637,  and  1838,  extensive  tables  for  the  reduction  of  tlie  EngS 

lish.  Old  French,  and  Metrical  Barometers,  using  the  following  general  formula  :-~fl 

Let  k  ^  observed  height.  ^H 

"  t    ^  tcmperatui^  of  the  attached  thermometer.  ^| 

"  T  =  temperature  to  which  the  observed  height  is  to  be  reduced.  ^^^^^B 

"  m  =  e;(pansion,  in  volume,  of  mercury.  ^^^^^^H 

"  2    ^  linear  expansion  of  brass.  ^^^^^^H 

«'  5  =  normal  lemperaiure  of  [he  standard  scale.  -^^^^^f 

The  reduction  to  llie  freezing  point  will  be  given  by  tlie  formula,  —  •■ 

».[/-r) -<»->!  m 

The  following  tables,  which  may  be  found  more  convenient  for  ordinary  use,  haijH 

been  calculated  from  the  same  formula.     Table  XVII,,  published  in  the  Inslructio^B 

of  the  Royal  Society  of  London,  is  mostly  obsiracted  from  the  table  of  Schumacbe^| 

It  gives  the  reduction  of  the  English  Barometer,  adopting  the  following  values  :  —  ^^ 

Let  h  =^  observed  height  in  English  inches.  ^| 

"    I    ^  temperature  of  attached  thermometer  in  degrees  of  Fahrenheit.  H 

"    m  r=  expansion,  in  volume,  of  mercury  for  one  degree  Fahrenheit  ^^O.OOOlOOl!^ 

"    I    =  linear  expansion  of  brass  for  one  degree  Fahrenheit  =  0.0000104344.'l 

The  normal  lemperaiure  of  standard  being  ^  62°.  J 

The  reduction  to  32°  Fahrenheit  will  be  given  then  by  the  formula,  H 

A  _fflti-3a)-l('-83>  ^1 

1+m((-32)  ^^^M 

The  elements  fur  the  other  tables  are  found  at  the  head  of  each.  ^^^^^| 
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Table  XVII. 

The  following  Table,  calculated  aAer  that  of  Schumacher,  lias  been  adopted  by  the 
Committee  of  Physics  and  Meteorology  of  the  Royal  Society  of  London.  It  gives 
immediately  the  correction  for  every  degree  of  Fahrenheit,  and  for  every  half-inch 
from  20  up  to  31  inches.  The  scale  of  the  barometer  is  supposed  to  bo  of  brass, 
extending  from  the  cistern  to  the  top  of  the  mercurial  column.  The  difference  of  ex- 
pansion of  brass  and  mercury  is  taken  into  account.  The  standard  temperature  of 
the  yard  being  62^  Fahr.,  and  not  32^  Fahr.,  the  difference  of  expansion  of  the  scale 
and  of  the  mercurial  column  carries  the  point  of  no  correction  down  to  29°  Fahr. 
Therefore,  from  29°  up  the  correction  must  be  subtracted  from,  from  29°  down  it  must 
be  added  to,  the  observed  height 

Examples  of  Calculation. 

Barometer,  observed  height, 30i231 

Attached  thermometer  82°  Fahr. 

See  in  the  last  page  the  column  of  30  inches ;  go  down  as  far  as  the  horizontal 
hne  corresponding  with  82°  in  the  first  vertical  column,  which  contains  the  tempera- 
tures ;  you  will  find  there  the  correction  — .143.     We  have  thus :  — 

Barometer,  observed  height, 30.231 

Subtractive  correction  for  82°  Fahr.,  •        •        •      —0.143 

Barometer  at  32°  Fahr.,  •        •        •        30.0b(8 

Barometer,  observed  height, 29.743 

Attached  thermometer  25°  Fahr. 
The  column  of  29.5  inches  opposite  to  25°  Fahr.  gives  an 
additive  correction  of, -f-0.009 

Barometer  at  32°  Fahr.,  •        •        •        29.752 

It  will  be  easy  to  apply  also  the  correction  for  fractions  of  a  degree  Fahrenheit; 
for  example  :  — 

Barometer,  observed  height,        •        •        •        •        •        28.358 

Attached  thermometer  71.3 
In  the  column  of  28.5  inches,  we  find  that  the  difference  between 
the  correction  for  71°  and  that  for  72°  is  .003;  dividing  this  differ* 
eiice  proportionally  to  the  fraction,  we  have  for  three  tenths  of  a  de- 
gree a  correction  of  — .001,  which  added  to  — .108,  the  correction 
for  71°,  makes  a  total  correction  of,  •         •         •         .         — .109 

And  barometer  at  32°  Fahr.,    •        •        •        28.249 
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68 
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68 

69 
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.103 

.105 

.107 

.109 

.110 

.112 

69 

70 
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.108 
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70 
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72 
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75 
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77 
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.126 

.128 
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.133 

.135 

.137 
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79 
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^F                      TABLE                                                    ^^^1 

FOK  HEDCCING   THE    INDICATIOKS   OF   ENOLISK   BAHOMETEBS,  WITB  IVOODEH   08      ^| 

CLASS   SCALES,   TO  THE   FREEZING  POINT.                                                 H 

Ii.  nio 

I  of  the  common  barometers  the  scale  is  engraved  upon  a  short  plate  ot^M 

ta«,,or 

of  ivory,  fixed  upon  the  wooden  frame  of  the  iaslrumenL     In  such  o  case„H 

tile  compound  exponsioD  of  ibe  iwo  stitMlances  can  only  be  guessed  ni,  and  itie  cop;^| 

reciion  to 

be  applied  to  tlie  observations  for  reducing  them  to  the  freezing  point  csn«^| 

not  be  d 

eiermined  with   precision.     As  a  near  appro.vimalion   for  such  imperfec^H 

inatruments,  llie  following  table  may  be  used.    In  computing  tbia  table,  the  expanaioQ^I 

of  glass. 

which  ia  less  than  that  of  brasa  and  greater  than  that  of  wood,  has  beeik^l 

flubathuted  fur  that  of  braes,  as  an  approximate  valuo  for  a  scale  composed  of  ibes^| 

lost  two  s 

ubstances.     The  table  thus  gives  the  true  correction,  in  English  inches^^f 
rometers,  the  graduation  of  which  is  engraved  on  the  glass  lube  itself.     l|^| 

for  the  ba 

answers  equally  for  any  English  barometer  with  wooden  scale,  whatever  be  the  sub>^| 

Blancc  of 

CORRECTIONS   TO    BX    APPLIED   TO   ENGLISH   BAROMETERS.    WITH   WOODEN   OR   GLASS    fl 

CALES,    TO    REDUCE    THE    OBSERVATIONS    TO    THE    FIEEZINC    POIHT.                         ^1 

EipuilMi  of  MoTCUTT  for  rri.llT.-' 0.000)001;  of  Glu  fur  fVihr.-OXWMOtU.                               ^M 

"—■'"'"■■"—                                ■ 

M 

ae-s 

ar 

»7.5 

98 

9B.S 

St« 

a9.s 

SO 

80.S 

81 

+.076 

+.077 

+  .079 

+.080 

+.092 

+  .083 

+.0S5 

+.0B8 

+  .088 

+.089 

+  .090 

'.073 

+.076 

+.078 

+.078 

+.079 

+.080 

+  .082 

+.0S3 

+  .085 

+  .088 

+.068 

+.071 

+.072 

+.074 

+.076 

+.076 

+.078 

+  .079 

+  .080 

+  .082 

+  .083 

+.06B 

+.OBS 

+.070 

+.071 

+.072 

+  ,074 

+.075 

+  .076 

+.076 

+.079 

+  .080 

+  .063 

+.0S6 

+.067 

+.069 

+.070 

+.071 

+.072 

+.074 

+.07S 

+  .076 

+.077 

+.079 

+.061 

+  .066 

+.066 

+.067 

+.oea 

+.070 

+.071 

+.072 

+.073 

+  .074 

+  .076 

+,oei 

+.062 

+.063 

+.066 

+.066 

+.067 

+.068 

+.069 

+.070 

+  .072 

+.073 

+.039 

+.060 

+  ,061 

+.062 

+.063 

+.064 

+.065 

+.067 

+.068 

+  .069 

+.0-0 

+.056 

+.057 

+  .0ti8 

+.089 

+.060 

+.061 

+  «63 

+.064 

+.065 

+  .066 

+.067 

+  .0M 

+.0S6 

+.0S6 

+.057 

+.058 

+.05B 

+.060 

+.081 

+,062 

+.068 

+.064 

+  .0S1 

+  .0S3 

+.063 

+.0S4 

+.056 

+  .056 

+.0B7 

+.068 

+.069 

+  ,060 

*MJ 

+.019 

+  .OB0 

+.051 

+.061 

+.052 

+.063 

+.054 

+.056 

+.066 

+.067 

+.068 

+.046 

+  .047 

+.048 

+.049 

+.050 

+.0S1 

+.052 

+  ,0B2 

+.063 

+.064 

+  .086 

+.0-14 

+  .045 

+.045 

+  .04S 

+.047 

+.048 

+.049 

+.060 

+.080 

+.051 

+.062 

+.041 

+.042 

+.043 

+.044 

+.044 

+.046 

+.046 

+.047 

+.048 

+.048 

+.049 

+  .0S9 

+.089 

+.040 

+  .041 

+.042 

+.042 

+.043 

+.044 

+  ,045 

+  .046 

+.046 

+.036 

+.037 

+.038 

+.036 

+.039 

+.040 

+.040 

+  .011 

+.042 

+.043 

+.043 

+.034 

+.034 

+  .036 

+  .036 

+  .036 

+.037 

+.038 

+.038 

+.039 

+.010 

+.040 

■^.081 

+.032 

+.032 

+  .033 

+.034 

+.034 

+.036 

+  .036 

+.036 

+.037 

+.037 

+.0S9 

+.02S 

+.030 

+.030 

+.081 

+.088 

+.032 

+  .0S1 

+.033 

+.034 

+.054 

10 

+.026 

+.027 

+.027 

+.028 

+.028 

+.029 

+.039    +.030 

+.080    +.031 

+.081 

b 

ia                                         ^^B 

BEDOCTION   OF  THE   ENGLISH  BAXOHBTEB  TO   TBB   FBEEZtKG   FOIHT. 


*u«w 

Bu«iiM«li.I.(IMiI«!l«. 

fTSISi- 

88 

«6.S 

ST 

«YJ 

a§ 

98JI 

89 

9g.s 

SO 

80.9 

81 

21 

+.024 

+.021 

+.MB 

+.025 

+.026 

+.026 

+  .027 

+.027 

+.028 

+.028 

+.028 

22 

+.021     +.022 

+.022 

+.028 

+  ,023 

+.023 

+  .021 

+  .024 

+.025 

+.026 

+.029 

23 

+.019  :  +.019 

+.020 

+  .020 

+.020 

+  .021 

+.031 

+.031 

+  .022 

+.022 

+.023 

2i 

+.018     +.017 

+.017 

+.017 

+.018 

+.018 

+  .018 

+.019 

+  .019 

+.019 

+  .020 

25 

+.014 

+.014 

+.014 

+.015 

+.015 

+.019 

+.016 

+.018 

+.016 

+.018 

+  .017 

26 

+.011 

+.012 

+.012 

+.012 

+.012 

+.018 

+.018 

+.018 

+  .018 

+.013 

+  .014 

27 

+.009 

+.009 

+.009 

+.009 

+.010 

+.010 

+.010 

+.010 

+.010 

+.011 

+.011 

23 

+.006 

+  ,007 

+  .007 

+.007 

+.007 

+.007 

+.007 

+  ,0O7 

+.007 

+.008 

+.008 

39 

+.004 

+  .001 

+.001 

+.001 

+.001 

+  .001 

+.001 

+  .005 

+  .00S 

+  .009 

+  .006 

30 

+.002 

T.002 

+  .0^3 

+.002 

+.002 

+.002 

+.002 

+.002 

+.002 

+.002 

+.002 

81 

-.001 

-.001 

-,001 

-.001 

-.001 

-.001 

-.001 

-.001 

-.001 

-,001 

-.001 

83 

-.OOS  '  -.001 

-.004 

-.004 

-.001 

-.004 

-.004 

-.004 

-.001    -.004 

-.004 

as 

-.006 

-.006  ,  -.006 

-.006 

-.006 

-.007 

-.007 

-.007 

-.007  ,  -.007 

-.007 

SI 

-.006 

~.oos 

-,ooe 

-.009 

-.009 

-.009 

-.009 

-.010 

-.flIO 

-.010 

-.010 

» 

-.011 

-.011 

-.011 

-.012 

-.012 

-.012 

-.012 

-.012 

-.CIS 

-.013 

-.013 

38 

-.013 

-.011 

-.1114 

-.014 

-.014 

-.016 

-.019 

-.016 

-.CIS 

-.016 

-.018 

37 

-.016 

-.016 

-.017 

-.017 

-.017 

-.017 

-.019 

-.018 

-.018 

-,019 

-.019 

S8 

-,018 

-.019 

-.019 

-.019 

-.020 

-.020 

-.020 

-.021 

-.021 

-.022 

-.022 

S9 

-.021 

-.021 

-.023 

-.022 

-.022 

-.023 

-.Oil 

-.024 

-.034 

-.024 

-.026 

■ID 

-.028 

-.024 

-.034 

-.026 

-.025 

-.036 

-.026 

-.026 

-.027 

-.027 

-.028 

-II 

-.026 

-.026 

-.027 

-.027 

-,028 

-.028 

-,029 

-.029 

-.030 

-.030 

-.031 

11 

-.ms 

-.029 

-.029 

-.030 

-.030 

-.031 

-.032 

-.032 

-.088 

-.0.13 

-.084 

43 

-.031 

^031 

-.032 

-.038 

-.038 

-.034 

-.033 

-.035 

-.036 

-.0.'!6 

-.037 

-.033 

-.031 

-.035 

-.036 

-,036 

-.036 

-.036 

-.038 

-.038 

-.039 

-.040 

a 

-.036 

-.036 

-.037 

-.038 

-.033 

-.03S 

-.039 

-.041 

-.041 

-.042 

-.048 

46 

-MS 

-.039 

-.010 

-.040 

-.041 

-.012 

-.042 

-.043 

-.044 

-.015 

-.046 

<7 

-.Oil 

-.041    —.043 

-.048 

-.044 

-,015 

-.014 

-.016 

-.047  ,  -.018 

-.049 

49 

-.018     -.041 

-,013 

-.016 

-.017 

-.017 

-.017 

-.049 

-.060    -.051 

-.051 

49 

-.016 

--Olfi 

-,047  ,  -.049 

-.019 

-.050 

-.030 

-.032 

-.033    -.051 

-,064 

60 

-.046 

-.049 

-.050  1  -.051 

-.052 

-.053 

-.054 

-.035 

-056 

-.056 

-.087 

91 

-.051 

-.052 

-.058     -.054 

-.055 

-.055 

-.056 

-.057 

-.058 

-.039 

-.060 

52 

-.053 

-.054 

-,035  ,  -.0J6 

-.057 

-.058     -.059 

-.060 

-.061 

-.062 

-.083 

63 

-.056 

-.057 

-.053     -.039 

-.060 

-.061     -.062 

-.OBS 

-.061 

-,065 

-.086 

61 

-.059 

-.0.-.9 

-.060    -,061 

-.063 

-.061 

-.066 

-.068 

-.0(i7 

-.068 

-.069 

5S 

-.061 

-.062 

-.063 

-.064 

-.066 

-.066 

-.068    -.069 

-.070 

-.071 

-.072 

S6 

-.068 

-.064 

-.065 

-.067 

-.063 

-.069 

-.070   -.071 

-.078 

-.074 

-.076 

97 

-.065 

-.067 

-.069 

-.069 

-.071 

-.072 

-.078    -.074 

-.078 

-.077 

-.078 

93 

-.068 

-.069 

-.071 

-.072 

-.073 

-.074 

-.076    -.077 

-.078 

-.080 

—081 

59 

-.070 

-.072 

-.078 

-.074 

-.078 

-.077 

-.079    -.080' -.081 

-.098 

-.084 

60 

-.073 

-.074     -.076 

-.077 

-.079 

-.030 

-JKl  \  -MSt  1  -.064 

-.086 

-.097 

3                EEDOCTIOK    OF   THK   KKGLISH   BABOMETEB  TO   THE    FBKEZINQ    POINT.                 ^H 
Bunmetn  -ICb  OIh  tn  Waoim  Soli.                                                           ^| 

61 
62 
63 
61 
65 

66 
67 
68 
69 
70 

71 
72 
73 
71 
73 

7fl 

77 
78 
79 

.. 

81 

ea 

B3 
84 

es 

66 
87 
88 
89 
90 

BI 
93 
B3 
94 
95 

H 

97 
98 
96 
100 

'—'^"~                         ■ 

96 

».. 

9T 

S7.5 

-.090 
-.082 

-.085 
-.088 
-.090 

--Z 

-.101 
-.103 

-.106 
-.108 
-.111 
-.111 
-.116 

-.119 
-.131 
-.131 
-.127 
-.139 

-.133 
-.135 
-.137 
-.140 
-.142 

-.145 
-.148 
-.160 
-.158 
-.155 

-.158 
-.181 

-.168 

-.171 
-.174 
-.176 
— 17» 
-.IBl 

98 

98.9 

99 

99.3 

80 

-.087 
-.090 
-.093 
-.096 
-.098 

-.101 
-.104 
-.107 
-.110 
-.113 

-.116 
-.118 
-.121 
-.124 
-.127 

-.130 
-.133 
-.185 
-.138 
-.141 

-.144 
-.147 
-.150 
-.152 

-•' 

-.158 
-.161 
-.164 
-.167 
-.169 

-.173 
-.176 

-.178 
-.181 
-.134 

-.186 
-.189 
-.193 
-.195 
-.198 

80.S 

-.098 
-.091 
-.091 
-.097 
-.100 

-.103 
-.106 
-.109 
-.112 
-.114 

-.117 
-.120 
-.123 
-.126 
-.129 

-.132 

-.138 
-.141 
-.143 

-.116 
-.119 

-.152 
-.158 
-.158 

-.161 
-.164 
-.167 
-.169 
—172 

—175 
-.178 

-.181 
-.184 
-.187 

-.190 
—  193 
-.195 
—198 
—201 

8E 

-.OOff 
-.093 
-.096 
-.099 
-.102 

—104 
—108 
—110 

—  118 
-.lie 

—119 
-.12! 
—128 
—128 
-.131 

-.134 
-.187 
-140 
— I4S 
-146 

-.149 
-152 
—155 
-.158 
-.160 

—163 
-.166 
—169 
-.172 
-.176 

-178 
-181 
—184 

—  1S7 

-.,„ 

-.193 
— 19€ 
—198 
—201 
-.204 

-.075 

-.030 
-.033 
-MS 

-.088 
-.090 

-.095 
-.093 

-.100 
-.103 
-.105 
-,IOT 
-.110 

-.112 

-.115 
-.117 
-.120 
-.122 

-.126 
-.127 
-.130 
-.132 
-.133 

-I3T 
-.139 
-.H2 
-.144 
-.147 

-.149 
-.IBS 

-.154 
-.137 
-.139 

-.162 
-.164 
-.167 
-.169 
-.171 

-.077 

-.079 
-.082 
-.084 
-.087 

-.089 
-.092 
-.091 
-.007 
-.099 

-.103 
-.105 
-.107 
-.110 
-.112 

-.115 

-.120 
-.122 
-.126 

-.127 
-.130 
-.132 
-.135 
-.137 

-.140 
-.142 
-.145 
-.147 
-.160 

-.162 
-.165 
-.157 
-.160 
-.162 

-.165 
-.167 
-.170 
-.172 
-.178 

-.078 

-.081 
-.083 
-.086 
-.089 

-.091 
-.094 

-.096 
-.099 
-.101 

-.101 
-.106 
-.109 
-.112 
-.114 

-.117 
-.119 
-.122 
-.124 
-.127 

-.130 
-.133 
-.135 
-.137 
-.140 

-.142 
-.145 
-.147 
-.ISO 
-.153 

-.185 
-.158 
-.160 
-.163 
-.165 

-.168 
-.170 
-.173 
-.175 
-.178 

-.091 

-.084 
-.086 
-.089 
-.092 

-.094 
-.097 
-.100 
-.102 
-.105 

-.108 
-.110 

;:;!^ 

-.118 

-.121 
-.134 
-.126 
-.129 
-.132 

-.131 
-.137 
-.140 
-.142 

-'" 

-.150 
-.153 

-.156 
-.158 

-.161 
-.163 
-.166 
-.169 
-.171 

-.174 
-.177 
-.179 
-.183 
-.185 

-.083 

-.0^5 
-.088 
-.091 
-.093 

-.096 

-.102 
-.101 
-.107 

-.110 
-.112 
—IIB 
-.118 
-.121 

-.laa 

-.136 
-.129 
-.131 
-.134 

-.137 
-.139 
-.142 
-.146 
-.147 

-.150 

-.153 
-.166 
-.158 
-.161 

-.161 
-.166 
-.169 
—172 
-.174 

-.177 

-.180 
-.183 

-.185 
-.189 

-.084 

-.087 
-.090 
-.092 
-.096 

-.096 
-.101 
-.103 
-.106 
-.109 

-.112 
-.114 
-.117 
-.120 
-.123 

-.125 
-.128 
-.131 
-.134 
-.136 

-.139 
-.142 
-.148 
-.147 
-.160 

-.153 
-.156 
-.169 
-.161 
-.164 

-.167 
-.169 
-.172 
-.175 

-.178 

-.180 
-.IPS 
-.186 

-.191 

-.086 
-.088 
-.001 
-.094 
-.097 

-.100 
-.102 
-.105 
-.108 
-.111 

-.114 
-.116 
-.119 
-.132 

-.126 

-.188 
-.130 
-.133 
-.136 
-.139 

-.142 
-.141 
-.147 
-.150 

-.158 

-.156 
-.168 
-.161 
-.164 
-.167 

-.169 
-.172 
-.175 
-.178 
-.181 

-.188 
-.186 
-.189 
-.192 

-.mi 
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XIX. 


METRICAL    BAROMETER. 


TABLE 


FOR 


REDUCING  TO  THE  FREEZING  POINT  THE  BAROMETRICAL 

COLUMN, 

MEASURED  BY  BRASS  SCALES,  EXTENDING  FROM  THE  CISTERN  TO 

THE  TOP;  CALCULATED  FROM  260  TO  865  MILLIMETRES| 

AND  FOR  EACH  DEGREE  CENTIGRADE. 

By  M.  T.  Delcros. 
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Table  XIX. 

This  table  has  been  calculated  by  using  the  followmg  coefficients  of  dilatation  :  — 
Brass,  linear  dilatation,  from  Laplace  and  Lavoisier  for  100*^  C.  =  0.0018782. 
Mercury,  dilatation  in  volume,  from  Dulong  and  Petit  for  100"  C.  =  0.0180180. 
Dilatation  of  the  mercurial  column  for  lOO"*  C.  •  •  •  =  0.0161398. 
Dilatation  of  the  mercurial  column  for  1°  C.  •  •  •  s=  0.0001614. 
Observed  height  reduced  to  freezing  point, 

H=h  —  h  (0.0001614).     T  =  A  —  A  (^). 

The  second  term  of  this  last  formula  is  given  by  the  table,  when  the  temperature 
T  and  the  height  h  of  the  barometer  are  known ;  this  correction  must  be  subtracted 
from  the  observed  height  A,  when  the  temperature  is  above  freezing  point ;  it  is  to  be 
added  when  the  temperature  is  below  zero,  or  freezing  point 

This  table  allows  the  barometrical  heights  taken  at  the  highest  summits,  and  in  the 
deepest  mines,  to  be  corrected. 

Examples  of  Calculation. 

inin. 

Barometer,  observed  height, 567.49 

Temperature  of  the  barometer,  -|-12".7. 

o  mm. 

for  10.0=0.912 
Second  page,  ^  for    2.0  =  0.182 

for   0.7  =  0.064 


Total,  =  1.158 
Suhtractive  correction, —  1.16 


Barometer  at  zero,  566.33 


mm. 


Barometer,  observed  height, 454.17 

Temperature  of  the  barometer,  — ^7''.8. 

o  mm. 

for  7.0  =  0.514 


5  for  7.0  =  0. 
First  page,  J  ^^^  ^^^  ^  ^^ 


059 


Total,  =  0.573 
Additive  conection, -j-0.57 

Barometer  at  zero,  454.74 
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XII.  SBDtJCTIOS 

■ 

OF  THE 

BABOMETER   TO   THE  FRSEZIKO   POIKT. 

1 

SB 

tM. 

TESIPERATCKE  CEVHORADE, 

1" 

V 

3= 

4= 

5" 

.. 

r 

9' 

V 

Millim 

imillin 

tUlllm. 

MUlim. 

M>ll>in. 

Miiam. 

MiUlm. 

MilMlL 

Mj1Ii.ii. 

Mllllni. 

HO 

o.<ni 

G.oa» 

0.126 

0.168 

0.210 

0.252 

0.294 

0,336 

0.378 

»» 

0.013 

o.o»d 

0.128 

o.ni 

0.214 

0.257 

0.299 

0.812 

0.385 

MO 

0.041 

O-OSJ 

0.131 

0.174 

0.218 

0.261 

0,305 

0.819 

0.392 

m 

0.01 1 

o.os» 

0.1 3S 

0,178 

0.222 

0.266 

0.311 

0,355 

0.399 

am 

0.0(3 

0.0V0 

0.I3G 

OilHl 

0.226 

0.271 

0.316 

0,362 

0.107 

m 

OOll 

0.0il2 

0.I3S 

O.lSl 

0.230 

0.276 

0.393 

0.868 

0.J14 

»o 

0.011 

0.0»1 

0.110 

(1.187 

0.231 

0.281 

0.328 

0.371 

0.121 

su 

O-QIS 

O.OBS 

0.113 

0.190 

0.238 

0.286 

0.333 

0.381 

0.128 

ami 

aOH 

0.0117 

0.115 

0.191 

0.242 

0.291 

0.339 

0.387 

0,4Mfi 

«u 

0.OU 

0.098 

0.148 

0.197 

0.216 

0.395 

0.315 

0.394 

0.413 

aio 

0.080 

0.100 

0.150 

0.200 

0.2S0 

0,300 

0.350 

0.100 

0.430 

«ift 

0.0*1 

0.102 

0.162 

0.203 

0.2.^1 

0-305 

0.3:16 

0.107 

O.iiS 

»o 

0.053 

0.103 

D.I66 

0.207 

0.2S8 

0.310 

0,463 

HA 

0.052 

0.1  OS 

0.157 

0  210 

0.2B2 

0.315 

0.367 

0.420 

0,473 

uo 

0.053 

0.108 

0.160 

0.213 

0.2C6 

0.320 

0.374 

0.426 

0,479 

ass 

0.0S4 

0.108 

0.162 

0.216 

0.270 

0.324 

0,379 

0.432 

0.187 

8« 

0.0S5 

0.110 

0.165 

0.219 

0.274 

0,329 

0.384 

0.438 

0.491 

S4S 

0.056 

0.111 

a  167 

0.223 

0.273 

0.334 

0.390 

0.416 

0.301 

SM 

0.036 

o.ua 

0.169 

0.226 

0.282 

0.339 

0.395 

0  452 

0,SOS 

Bsa 

0.037 

0.115 

0.173 

0.229 

0.286 

0.314 

0.401 

0.458 

0.516 

sfld 

0.0S3 

0.116 

0.174 

0,232 

0.290 

0.349 

0.107 

0,165 

0.523 

3HS 

0.0o9 

0.118 

0.177 

0.2.16 

0.294 

0.353 

0.412 

0.171 

0.330 

»70 

0.060 

0119 

0.179 
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0.313 

o.ni 

0,180 
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0.1172 
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REDUCTIOIf   OP  THE   BAROMETER  TO  THE   FREEZING   POINT, 
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Millim. 
460 

Millim. 
0.0742 

MiUim. 
0.1485 

Millim. 
0.2227 

MlUim. 
0.2970 

MiUim. 
0.371 

MiUim. 
0.445 

Millim. 
0.520 

MiUim. 
0.594 

MiUim. 
0.668 

465 

0.0750 

0.1501 

0.2251 

0.3002 

0.875 

0.450 

0.525 

0.600 

0.675 

470 

0.0759 

0.1517 

0.2276 

0.3034 

0.879 

0.455 

0.581 

0.607 

0.688 

475 

0.0767 

0.1533 

0.2300 

0.8066 

0.888 

0.460 

0.537 

0.613 

0.690 

480 

0.0775 

0.1549 

0.2324 

0.3099 

0.387 

0.465 

0.542 

0.620 

0.697 

4S5 

0.0783 

0.1565 

0.2348 

0.3181 

0.891 

0.470 

0.548 

0.626 

0.704 

490 

0.0791 

0.1582 

0.2373 

0.3163 

0.895 

0.474 

0.554 

0.638 

0.712 

495 

0.0800 

0.1598 

02397 

0.8195 

0.899 

0.479 

0.559 

0.639 

0.719 

500 

0.0807 

0.1614 

0.2421 

0.3228 

0.403 

0.484 

0.565 

0.646 

0.726 

505 

0.0815 

0.1680 

0.2445 

0.8260 

0.407 

0.489 

0570 

0.652 

0.784 

510 

0.0823 

0.1646 

0.2469 

0.8293 

0.412 

0.494 

0.576 

0.658 

0.741 

515 

0.0831 

0.1662 

0.2498 

0.8325 

0.416 

0.499 

0.582 

0.665 

0.748 
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0.0839 

0.1679 

0.2518 

0.8357 

0.420 

0.504 

0.587 

0.671 

0.755 
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0.0847 

0.1695 

0.2542 

0.8889 

0.424 

0.508 

0.593 

0.678 

0.768 
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0.0855 

0.1711 

0.2566 

0.3422 

0.428 

0.518 

0.599 

0.664 

0.770 
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0.0863 

0.1727 

0.2590 

0.8454 

0.482 

0.518 

0.604 

0.691 

0.777 
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0.0872 

0.1743 

0.2615 
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0.928 
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0.616 

0.704 

0.792 

550 

0.0888 

0.1775 

0.2663 
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0.2712 
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0.2736 
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1 
^     610 

0.0985 
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0.2978 

0.3970 
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0.794 

0.893 
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0.4003 
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0.901 
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0.1009 
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0.4035 

0.504 
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0.908 
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.  0.1017 
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0.610 
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0.826 

0.980 

645 

0.1041 

0.2082 

0.3123 
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0.838 

0.987 
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0.3147 

0.4196 
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0.2114 
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0.637 
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0.966 
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0.1091 

0.2163 

0.3244 

0.4326 

0.541 

0.619 
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B7S 

0.108S 
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0,4338 

0.546 
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0.871 
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680 

0.1097 

0.2195 

0.32d2 

0.4390 

0.519 

0.659 

0.769 
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6SS 

0.1106 

0.2211 

0.3317 

0.4423 

0,553 
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0.774 

0.884 

0.995 
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0.1114 

0.2227 

0.3341 

0.4456 
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0.668 

0.780 
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1,002 
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0.2233 

0.3365 

0.4467 
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0.785 
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0.678 
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0.2324 
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0.1179 

0.2356 
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0.4713 

0.589 
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0.2372 

0.3369 

0.4743 

0.593 

0.713 
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0.949 

1.068 

740 

0.1101 

0.23S9 

0.3583 

0.4777 

0.597 

0.717 

0.936 

0.955 

1.075 
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0.1202 

0.2405 

0.3607 

0.4S09 

0.601 

0.721 

0.842 

0.962 

1-083 
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0.1210 

0.2421 

0,3631 

0.4842 

0.605 

0.726 

0.847 

0.969 

1,089 

7SS 

0.1218 

0.2437 

0.3655 

0,4874 

0.609 

0.731 

0.8S3 

0.975 

1.097 
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0.1227 

0.3433 

0.3680 

0.4906 

0.613 

0.736 

0.859 

0.981 

1.104 
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0.2469 

0.3704 

0.4939 

0.617 

0.741 

0.864 
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0.1243 
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0,6003 
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1.126 
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0.2518 
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0.629 

0.756 
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0.126T 

0.2534 
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0.633 
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0.3849 
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0.775 
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1.033 
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0.1399 
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0.2615 
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0.915 

1.046 

1.177 
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0.1315 
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0.3946 
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1.052 

1.184 

8Z0 
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0.2647 
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0.938 
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0.933 

1.065 

1.193 

830 
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1.227 

850 

0.1372 
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S55 
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0.4140 
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0.690 

0.829 

0.966 
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1.242 
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0.4164 
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0.933 
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1.249 
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METRICAL    BAROMETER. 


.^''- 


TABLE 


FOR 


REDUCING  TO  THE  TREEZING  POINT  THE   BAROMETRICAL 

COLUMN, 

MEASURED    BY     BRASS    SCALES,    EXTENDING    FROM    THE    CISTERN    TO    THE     TOP  ;    CAL- 
CULATED   FOR    THE    HEIGHTS    BETWEEN   605   AND   800    MILLIMETRES,    AND    POK 
EVEUr   TENTH    OF   A    DEGREE,    FROM   0°  TO  -["AND  — 35®  CENTIGRADE. 

By  M.  T.  Haeghens. 
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TABLE     XX. 


■ 

This  table  has  been  calculated  by  using  the  same  coefficients  of  dilatation  as  in  the 
preceding  table,  viz. :  — 

Brass,  linear  dilatation,  from  Laplaco  a'ld  Lavoisier  for  100°  C.=  0.0018782. 

Mercury,  dilatation  in  volume,  from  Dulong  and  Petit  for  100° C.=  0.0180180. 

Dilatation  of  the  mercurial  column  for  100°  C.  .         .         .         =  0.0161398. 

Dilatation  of  the  mercurial  column  for  1°C.       .         .         .         =  0.0001614. 
This  table,  calculated  for  the  reduction  of  long  series  of  meteorological  observa- 
tions, gives  immediately  the  value  of  the  correction  for  each  tenth  of  a  degree  up  to 
35°  C.  above,  and  down  to  35°  C.  below,  the  freezing  point,  and  for  mercurial  columns 
extending  from  605  to  800  millimetres. 


Examples  of  CtUculatiotu 


nun. 


Barometer,  observed  height,    .         •         •         •        •        754.17 

Temperature  of  the  attached  thermometer,  -|-1'7**'8« 
For  finding  the  correction,  seek  in  the  horizontal  column,  headed  barometer^  at  the 
head  of  the  pages,  the  corresponding  height  of  the  barometer;  it  will  be  found,  p.  31, 
barometer  755""°*  (from  752.50  to  757.50) ;  next  seek  in  the  first  vertical  column, 
containing  the  temperatures,  17°,  follow  then  horizontally  this  line  as  far  as  the  col- 
umn of  8  tenths,  and  you  find  there  2.17  millimetres,  which  is  the  correction,  or  the 
quantity  to  be  subtracted  for  reducing  the  observed  height  to  zero.     We  have  thus :  — 

mm. 

Observed  height,  754.17 

Subtractive  correction  for  -|-1'7°.8  r=  .        .        .       —  2.17 


Barometer  at  zero,  752.00 


mm. 


If  the  temperature  is  below  zero,  the  correction  will  be  additive. 

Observed  height, 729.72 

Temperature  of  the  attached  thermometer,  — 8°.4. 
Additive  correction, -j-0.99 

Barometer  at  zero,  730.71 
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Ce.,Tt- 

BAKOHETER: 

605-" 

(from  602.51 

o  607.50). 

ci. 

T«lltlu  D 

ttagn-. 

0. 

*• 

9. 

8. 

4. 

a. 

6. 

7. 

8. 

9. 

MllllNL 

Mili™. 

Mllllin. 

Mllllni. 

MiJH.n. 

Millln.. 

Mlllin.. 

M.llin.. 

MllJin.. 

Mllt.,n. 

O.00 

0.01 

0.02 

0,0s 

0.04 

D.OS 

0.06 

0.07 

0.08 

0.09 

0.10 

0.11 

0.12 

0.13 

0.14 

0.1S 

0.16 

0.17 

0.18 

0.19 

0.^ 

0.21 

0.21 

0.22 

0.23 

0.24 

0.25 

0.26 

0.27 

0.28 

0.29 

0.30 

0.31 

0.32 

0.S3 

0.34 

0.35 

0.36 

0.37 

0.88 

0.S9 

0-40 

0.41 

0.42 

0.43 

0.44 

0.45 

0.46 

0.47 

0.48 

0.J9 

0.50 

0.S1 

0.i2 

0.53 

0.64 

0.65 

0.56 

0.B7 

0.S8 
0.67 

o.sa 

0.60 

o.ei 

0.62 

0.63 

0.63 

0.61 

0.65 

0.66 

O.GS 

0.69 

0.70 

O.Jl 

0.72 

0.73 

0.74 

0.75 

0.76 

0.77 

0.78 

0.79 

0.80 

0.81 

0.82 

0.88 

0.84 

0.96 

0.86 

0.87 

0.88 

0.89 

0.90 

0.91 

0.92 

0.93 

0.94 

0.95 

0.96 

0.97 
1.06 

0.H8 

0.99 

1.00 

1.01 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

1.08 

1.09 

1.10 

1.11 

1.12 

1.13 

1.14 

1.15 

1.16 

1.17 

1.18 

1.19 

1.20 

1.21 

1.22 

1.23 

1.24 

i.ar. 

1.26 

1.27 

1.23 

1.29 

1.80 

l.Sl 

1.82 

1.33 

1.34 

1.36 

I.3« 

1.37 

1.38 

1.39 

1.40 

1.11 

1.42 

1.43 

1.14 

1.46 

1.46 

1.46 

1.47 

1.48 

1.49 

1.50 

1.61 

1.52 

1.53 

1.54 

1.86 

IS 

1.S6 

l.ST 

1.5S 

1.59 

1.60 

i.ei 

1.63 

1.63 

164 

1.6S 

17 

1.66 

1.87 

1.68 

1.69 

1.70 

1.71 

1.72 

1.73 

1-74 

1.78 

M 

1.76 

1.77 

1.78 

1.79 

1.60 

1.81 

1.82 

1.83 

t.84 

l^i 

19 

1.H6 

1.S7 

1.87 

1.88 

1.89 

1.90 

1.91 

1.92 

1.93 

1.94 

20 

1.S5 

1.96 
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REDUCTION   OF  THE   BAROMETER  TO   THE   FREEZING    POINT. 


Ceiili- 
Des^ree*. 


BAROMETER:  630--^  (from  627.51  to  632.50). 
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KKDUCTION    OF   THE   BAHOMEl 


1   THE   FREEZING   POINT. 
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REDUCTION  OF  THE  BAROMETER  TO  THE  FREEZING  POINT. 
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BAROMETER:  640"'"  (from  637.51  to  642.50). 
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BAROMETER : 
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BAROMETER : 

TOO"**- 

(from  ( 
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Cent!- 
Oegrew. 

Tenths  of  Degroes. 

0. 

1. 

9. 

8. 

4^ 

5. 

6. 

7. 

8. 

0. 

o 

Milliin. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Mniim. 

Millim. 

0 

0.00 

0.01 

0.02 

0.03 

0.05 

0.06 

0.07 

0.08 

0.09 

0.10 

1 

0.11 

0.12 

0.14 

0.15 

0.16 

017 

0.18 

0.19 

0.20 

0.21 

2 

0.23 

0  24 

025 

0.26 

0.27 

0.28 

0.29 

0.31 

0.32 

0.33 

3 

034 

0.35 

0.36 

0.37 

0.38 

0.40 

0.41 

0.42 

0.43 

0.44 

4 

0.45 

0.46 

0.47 

0.49 

0.50 

0.51 

0.52 

0.53 

0.54 

0.55 

5 

0.56 

0.58 

0.59 

0.60 

0.61 

0.62 

0.63 

0.64 

0.66 

0.67 

6 

0.68 

0.69 

0.70 

0.71 

0.72 

0.73 

0.75 

0.76 

0  77 

0.78 

7 

0.79 

0.80 

0.81 

0.82 

0.84 

0.85 

0.86 

0.87 

088 

0.89 

8 

0.90 

0.92 

0.93 

0.94 

0.95 

0.96 

0.97 

0.98 

0.99 

1.01 

9 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

1.08 

1.10 

1.11 

1.12 

10 

1.13 

1.14 

1.15 

1.16 

1.17 

1.19 

1.20 

121 

1.22 

1.23 

11 

1.24 

1.25 

1.27 

1.28 

1.29 

1.30 

1.31 

1.32 

1.33 

1.34 

12 

1.36 

1.37 

1.38 

1.39 

1.40 

1.41 

1.42 

1.43 

1.45 

1.46 

13 

1.47 

1.48 

1.49 

1.50 

1.51 

1.53 

1.54 

1.55 

1.56 

1.57 

U 

1.5S 

1.59 

1.60 

1.62 

1.63 

1.64 

1.65 

1.66 

1.67 

1.68 

15 

1.69 

171 

1.72 

1.73 

1.74 

1.75 

1.76 

1.77 

1.79 

1.80 

16 

1.81 

1.82 

1.83 

1.84 

185 

1.86 

1.88 

1.89 

1.90 

1.91 

17 

1.92 

193 

1.94 

1.95 

1.97 

1.98 

1.99 

200 

2.01 

2.02 

18 

2.03 

2.04 

2.06 

2.07 

2.08 

2.09 

2.10 

2.11 

2.12 

214 

19 

2.15 

2.16 

2.17 

2.18 

2.19 

2.20 

2.21 

2  23 

2.24 

2.25 

20 

2.26 

2.27 

2.28 

2.29 

2.30 

2.32 

2.33 

2.34 

2.35 

2.36 

21 

2.37 

2.38 

2.40 

2.41 

2.42 

2.43 

2.44 

2.45 

2.46 

2.47 

22 

2.49 

2.50 

2.51 

2.52 

2.53 

2.54 

2.55 

2.56 

2.58 

2.59 

23 

2.60 

2.61 

2.62 

2.63 

2.64 

2.66 

2.67 

2.68 

2.69 

2.70 

24 

2.71 

2.72 

2.73 

2.75 

2.76 

2.77 

2.78 

2.79 

2.80 

2.81 

25 

2.82 

2.84 

2.85 

2.86 

2.87 

2.88 

2.89 

2.90 

2.91 

293 

26 

2.94 

2.95 

2.96 

2.97 

2.98  ' 

2.99 

8.01 

3.02 

3.03 

3.04 

27 

3.05 

3.06 

3.07 

3.08 

3.10 

3.11 

3.12 

3.13 

3.14 

3.15 

28 

3.16 

3.17 

3.19 

8.20 

3.21 

3.22 

3.23 

3.24 

3.25 

3.27 

29 

8.28 

3.29 

3.30 

3.31 

3.32 

3.33 

334 

3.36 

3.37 

S.38 

80 

8.39 

3.40 

3.41 

3.42 

3.43 

3.45 

3.46 

8.47 

3.48 

3.49 

81 

8.50 

3.51 

3.52 

3.54 

3.55 

3.56 

357 

3.58 

3.59 

3.60 

92 

3.62 

3.63 

3.64 

3.65 

3.66 

3.67 

3.68 

3.69 

3.71 

3.72 

ss 

8.73 

3.74 

3.75 

3.76 

3.77 

3.78 

8.80 

3.81 

3.82 

3.83 

84 

3.84 

3  85 

3.86 

3.88 

389 

3.90 

8.91 

3.92 

3.93 

3.94 

93 

8.95 

3.97 

3.98 

8.99 

4.00 

4.01 

4.02 

4.03 

4.04 

4.06 

0. 

1. 

9. 

8. 

4. 

5. 

6. 

7. 

8. 

0. 

101 


BCD0CT1ON    OF  THE  BIROHETER  TO  THE   FRtEZIKG   POINT.                     ^M 

BAROMETER 

705— 

(from 

7aj.5i 

10  707  50). 

~| 

■ 

•. 

1. 

*. 

s. 

4. 

S. 

«. 

». 

8. 

JlI 

s 

ftW 

OAl 

0^ 

am 

Wttm. 

s.as 

XM 

OjOS 

MAk 
OJIS 

HUDb 

«Lll 

•lU 

au 

O-IS 

S.1C 

■in 

•-U 

OlM 

aBD 

att 

*» 

•M 

a±5 

CM 

0.9T 

OJS 

04S 

OJI 

ABl 

Oft 

•M 

■US 

toe 

O.SS 

0.3S 

OiM 

0.«l 

041    '   o-a 

•.« 

0^ 

0.4ft 

0.49 

OlM 

0.SI 

oja 

cja  I  0.3S 

Ml   M 

•Jet 

■Las 

a» 

«.« 

Ol«I 

OkSS 

OM 

OJS 

Ol«C 

onjl 

•48 

«LSB 

«.TI 

•.TS 

0.13 

&» 

•.» 

•.K 

•.n 

B.1^1 

%m 

Ml 

ft£l 

■l^ 

fcS4 

tLSS 

MS 

»«e 

MS 

gj^^l 

ftM 

on 

«J« 

■M 

0J« 

MI 

S49 

S4S 

I4S 

LO^H 

Ut 

u« 

IJS 

i.e« 

ijn 

UK 

1«S 

L» 

LIS 

Ltf^   11 

u« 

JOS 

LM 

i.n 

us 

IM 

LB 

LZt 

LB 

I-H 

Ul 

us 

L« 

iu> 

us 

Ln 

LM 

U> 

L«« 

US 

Lxr 

tM 

■JS 

I.4S 

I^ 

uo 

1^ 

l-« 

L» 

1^ 

UB 

1^ 

US 

LSI 

US 

LH 

US 

LIS 

LSI 

ue 

u> 

L« 

ua 

LCt 

1*1 

im 

L«t 

LBI 

LBS 

LIS 

vn 

La 

us 

LTt 

1^ 

LIS 

.^ 

LU 

U* 

IJ1 

laa 

us 

LSI 

LIB 

1.SI 

IJ» 

L.<» 

130 

L«l 

UB 

LM 

I.9S 

L9S 

tsi 

LW 

IJS 

S^ 

xm 

«BB 

Ul 

us 

US 

xm 

xm 

s« 

J.1I 

iO 

xa 

S.>A 

Ul 

&M 

»JT 

IB 

us 

xn 

xn 

S.B 

%i*      xm 

US 

ZM 

&» 

KM 

Ul 

u> 

US 

KM 

XM          UT 

1 

Ui 

&» 

%4m 

S4I 

S-O 

&M 

S.M 

14S 

>4T   1   xm 

UB 

U» 

SJt 

IS 

XM 

SJS 

us 

SJT 

x»       xm 

sa 

Mi 

UB 

&•« 

IBS 

a«c 

XK 

±» 

sj»      in 

xn 

ua 

£U 

s» 

»TT 

2.TS 

S-tS 

US 

t»i       lA 

Ut 

a« 

UI 

IBS 

xm 

us 

Ul 

US     ,     ±M 

xm 

xm 

us 
us 

US 

'xm 
•xa 

Ul 

xm 

Xti 

xm  1   UB 

BU          X.I8 

xn 

u> 

sj»      xa 

US 

xm 

aim 

x» 

Mr   '    x~s 

mm^ 

XJ» 

»«      ajs 

*s. 

XB 

XM 

- 

s-a 

U    1    M 

li 

m 

m 

^ 

*^  .   '^'   1 

xm 

„ 

1 

L    ^.^ 

*■"■■ 

K 

i 

J 

1 

1 

1 

1 

^   -^ 

9. 

4 

i 

■ 

L 

REDUCTION    OF   TBE   BAROMETER   TO   THE   FREEZmO  FOmX. 


22 


BAROMETER : 

710™"' 

(from  707.51  to  712.50). 
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REDUCING  TO  THE  FREEZING  POINT  THE   OBSERVATIONS 
TAKEN    WITH    OLD    FRENCH    BAROMETERS, 

provided  with  brass   scales,  extending   from   the   cistern  to  thb 

top  of  thb  mercurial  column;  calculated  from  240  to  845 

lines,  or  from  23  inches  4  lines  to  28  inches  9  lines. 

Bt   Kaemtz. 
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TABLE     XXI. 


Thin  tulile  JB  taben  from  Kaemt3!'s  Lekrlnteh  der  Meleorologie,  Vol.  II.  p. !% 
To  render  it  more  useful,  tho  first  page,  giving  the  corrections  for  Barometrir^ 
IldigltlM  Imlwi'cii  2^0  iimJ  ttHO  Puris  lines,  has  beeo  added. 

Tlie  valued  adopted  by  Kncmts  for  reducing  llie  Old  French  Barometer  are  ita 
foildwiiig  1  — 

IjOI  a  ^  observed  height  in  French  lines. 
"   (    =  temperature  of  ottnclied  thermometer  in  degrees  of  Reaumur. 
"   m  =  expnnsinn  of  mercury  between  0  and  80°  Reaumur  ^^  0.018018. 
"    I  ^  lineartitpnnHioQ  of  brass  between  0  and  80°  Reaumur  =:  0.0018TS2. 
Tho  normal  tempemtnrc  of  standard  being  =^  13'  Reaumur. 
And  Uie  formula  becomes,  — 


Tile  TiiWe  givea  (Iw  correclioni  only  for  full  degrees  and  for  every  ElUi  line;  M 
the  inteniMdinio  values  can  easily  be  found  by  an  inierpolaiion  al  sight. 

Ertmpif  of  Re^Hctioti. 

Obaerved  height =  325.32  lines. 

Attseheil  thennometer =     12.5  Rea'jmur. 

In  ihf  line  bepnuin;;  wiih  I'i',  and  in  iho  vertical  column  headed  325  lines, 
*w  luid,  ComvtHMi  for      13*       =  — 0.89  line*. 

IntfqwJaiton  {m    (P.S   =  —0.03    *■ 


Cvwwction  fo*     W.5  ; 


0.93 


M  M  Bk  frerun^  p^-^nl  =  SSl.'IO  lines. 
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nOH  OF  THE  MKOinCTBK 

TO  THE  pKBenifo  nmrr. 

^ 

BAROMETER : 

795" 

(from  792.51  to  797.60). 

T™ih.o 

D«r«* 

0. 

1. 

9. 

8. 

4. 

s. 

e. 

T. 

8. 

0. 

Miiititi. 

AMIlm. 

MilhOL 

Miihm. 

M „. 

Miu;n>. 

NM>m. 

Milllrn 

M.'Uim. 

MiHin 

0.00 

0.01 

0.03 

0.01 

0.05 

0,06 

0.09 

0.09 

0.10 

0.H 

1 

0.]g 

0.14 

0,15 

0.17 

0.18 

019 

0.21 

0.23 

0.23 

0.21 

2 

0.S8 

0  27 

028 

0.30 

0.31 

0.32 

0,33 

0.35 

0.36 

n.aT 

3 

0,38 

0.40 

0.41 

0.42 

0.44 

0.45 

O.lfi 

0.47 

0.49 

0.M 

4 

0.51 

0.53 

0.54 

0.5S 

0.5G 

0.58 

0.59 

0.60 

0.62 

5 

0.64 

0.6S 

0.67 

0.63 

0.B9 

0.71 

0,72 

0.73 

0.74 

0.78 

6 

O.TT 

O.TB 

O-SO 

0.81 

0,82 

0.83 

0.85 

0.B6 

0.8T 

0.89 

7 

0.90 

0.91 

0.93 

0.84 

0.S5 

0.98 

0.98 

0.99 

1.00 

1.01 

B 

1.03 

1.04 

1.05 

i.oe 

1.08 

I. OS 

1.10 

1.13 

1.13 

1-14 

9 

I.IS 

1.17 

1.18 

1.19 

1.21 

i.aa 

1.23 

1.24 

1J6 

l.« 

10 

1.28 

1.80 

1.31 

1.32 

1.33 

1.86 

1.3S 

1.S7 

1.39 

1.10 

11 

1.41 

1.42 

1.44 

1.45 

1.46 

1.48 

1.49 

1.50 

1.61 

].» 

li 

1.54 

1.6S 

1.57 

1.58 

I.6S 

1.60 

1.62 

1.63 

1.64 

1.66 

IS 

1.67 

1.68 

1.69 

1.71 

1.72 

1.73 

1.75 

1.76 

1.77 

1.78 

14 

1.80 

1.81 

1.82 

1.83 

1.85 

1.86 

1.S7 

1.89 

1.90 

1. 91 

IS 

1.93 

1.94 

1.96 

1.96 

1.98 

1.99 

2.00 

2.01 

2.03 

S.04 

18 

a.05 

2.07 

2.08 

2-09 

2-10 

2.12 

2.13 

2.14 

2.16 

2.17 

IT 

2.18 

219 

2.21 

2.22 

2.23 

2.25 

2.26 

2.27 

2.26 

S.30 

18 

2.31 

2.34 

2.35 

2.36 

2.37 

2.39 

2.40 

2.41 

2  13 

IB 

2.44 

243 

2.46 

2.43 

2.49 

2.50 

2-51 

2.53 

2.51 

2.55 

20 

2.67 

2.SS 

2.59 

2.60 

2,62 

2.63 

2,64 

2.66 

2.67 

2.68 

. 

2.S9 

2.71 

2.72 

2.73 

2.7,-. 

2.76 

2.77 

2.78 

2.80 

2.81 

22 

2.S2 

2.S4 

2.85 

2  86 

2.87 

2.89 

2.90 

2.91 

2.93 

2.94 

23 

2.96 

2.98 

2.99 

3.00 

3.02 

3,03 

3.04 

3.05 

3.07 

2J 

3.03 

B.09 

3.11 

a. 12 

3. 13 

3.11 

3-16 

3.17 

3.18 

3.19 

25 

3.21 

B.22 

3.23 

3.25 

S.26 

3.2T 

3.28 

3.30 

3.31 

332 

26 

3.34 

3.35 

3.36 

3.37 

3.3fl 

3.40 

3.41 

3.43 

3.14 

3.43 

! 

3.46 

3-48 

3.49 

3.  SO 

3.52 

3.53 

S.5S 

3.57 

3.58 

2S 

3.59 

3.62 

8.63 

3.61 

3.6S 

3.67 

3.ti8 

870 

3.71 

29 

3.72 

3-73 

3.75 

3.76 

3.77 

3.79 

3.80 

3.91 

3.82 

3.84 

30 

3.85 

3.86 

3.98 

8.99 

3.90 

3,91 

3,93 

3.94 

3.93 

3.96 

31 

3.9S 

8.99 

4.00 

4.02 

4-03 

4.01 

4  03 

4,07 

4.08 

4.09 

32 

4.11 

4.12 

4.13 

4.11 

4.16 

4,17 

4.13 

4.20 

4.21 

4.22 

i 

33 

4.23 

4.35 

4.2fi 

4.27 

.1.2f) 

4.30 

4.M1 

4.32 

4.34 

4.35 

34 

4.3G 

4.38 

4.39 

j.jd 

4.11 

1.13 

■Ml 

4.4.1 

4.47 

4.48 

)    4.49 

4.50 

4..-.2 

4.5;! 

4.. -.4 

J.,->6 

i.:>7 

4,58 

4.59 

4.61 

1      "• 

1, 

a. 

3. 

4. 

S. 

a. 

r. 

8. 

9. 

REDUCTION    OF  THE   BAROMETER  TO    TUE   FREEZING   POINT. 
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Cenll- 

enuie 

Degreos. 

BAROMETER : 

SOO"*"- 

(from  797.51  to  802.50). 

i 

Tonths  of  Degree*. 

0. 

1. 

2. 

3. 

4. 

5. 

e. 

7. 

§. 

0. 

o 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim. 

Millim 

0 

0.00 

0.01 

0.03 

0.04 

0.05 

0.06 

0.08 

0.09 

0.10 

0.12 

1 

0.13 

0.14 

0.16 

0.17 

0.18 

0.19 

0.21 

0.22 

0.23 

0.25 

2 

0.26 

0.27 

0.28 

0.30 

0.31 

0.32 

0.34 

0.35 

0.36 

0.87 

3 

0.39 

0.40 

0.41 

0.43 

0.44 

0.45 

0.46 

0.48 

0.49 

0.50 

4 

0.52 

0.53 

0.54 

056 

0.57 

0.58 

0.59 

0.61 

0.62 

0.63 

6 

0.63 

0.66 

0.67 

0.68 

0.70 

0.71 

0.72 

0.74 

0.75 

0.76 

6 

0.77 

0.79 

0.80 

0.81 

0.83 

0.84 

0.85 

0.87 

0.88 

0.89 

7 

0.90 

0.92 

0.93 

0.94 

0.96 

0.97 

0.98 

099 

1.01 

1.02 

8 

1.03 

1.05 

1.06 

1.07 

1.08 

1.10 

1.11 

1.12 

114 

1.15 

9 

1.16 

1.17 

1.19 

1.20 

1.21 

1.23 

1.24 

1.25 

1.27 

1.28 

10 

1.29 

1.30 

1.32 

1.33 

1.34 

1.86 

1.37 

1.38 

1.39 

1.41 

11 

1.42 

1.43 

1.45 

1.46 

1.47 

1.48 

1.50 

1.51 

1.52 

1.64 

12 

1.55 

1.56 

1.58 

1.59 

1.60 

1.61 

1.63 

1.64 

1.65 

1.67 

13 

1.68 

1.69 

1.70 

1.72 

1.73 

1.74 

1.76 

1.77 

1.78 

1.79 

14 

1.81 

1.82 

1.83 

1.85 

1.86 

1.87 

1.89 

1.90 

1.91 

1.92 

15 

1.94 

1.95 

1.96 

1.98 

1.99 

2.00 

2.01 

2.03 

2.04 

2.06 

16 

2.07 

2.08 

2.09 

2.10 

2.12 

2.13 

2.14 

2.16 

2.17 

2.18 

17 

2.20 

2.21 

2.22 

2.23 

2.25 

2.26 

2.27 

2.29 

2.30 

2.81 

IS 

2.32 

2.34 

2.35 

2.36 

2.38 

2.39 

2.40 

2.41 

2.43 

2.44 

19 

2.45 

2.47 

2.48 

2.49 

2.50 

2.52 

2.53 

2.54 

2.56 

2.57 

I      20 

2.58 

2.60 

2.61 

2.62 

2.63 

2.65 

2.66 

2.67 

2.69 

2.70 

21 

2.71 

2.72 

2.74 

2.75 

2.76 

2.78 

2.79 

2.80 

2.81 

2.88 

22 

2.84 

2.85 

2.87 

2.88 

2.89 

2.91 

2.92 

2.93 

2.94 

2.96 

23 

2.97 

2.98 

8.00 

3.01 

3.02 

3.03 

8.05 

3.06 

3.07 

3.09 

24 

3.10 

8.11 

3.12 

3.14 

3.15 

3.16 

3.18 

3.19 

3.20 

3.22 

25 

3.23 

3.24 

8.25 

8.27 

8.28 

8.29 

8.31 

3.32 

3.33 

3.34 

26 

3.36 

8.37 

8.38 

3.40 

8.41 

8.42 

3.43 

8.45 

8.46 

8.47 

27 

3.49 

3.50 

3.51 

8.52 

8.54 

8.55 

8.56 

8.58 

3.59 

3.60 

2^ 

3.62 

3.63 

3.64 

8.65 

3.67 

8.68 

8.69 

8.71 

3.72 

3.73 

29       ; 

3.74 

3.76 

3.77 

3.78 

3.80 

3.81 

8.82 

3.83 

3.85 

8.86 

30 

,    3.87 

3.89 

8.90 

8.91 

8.93 

8.94 

3.95 

3.96 

3.98 

8.99 

31 

1 

4.00 

4.02 

4.03 

4.04 

4.05 

4.07 

4.08 

4.09 

4.11 

4.12 

32     1 

4.13 

4.14 

4.16 

4.17 

4.18 

4.20 

4.21 

4.22 

4.24 

4.25 

33 

4.26 

4.27 

4.29 

4.30 

4.31 

4.33 

4.34 

4.35 

4.36 

4.38 

3  4 

4.39 

4.40 

4.42 

4.43 

4.44 

4.45 

4.47 

4.48 

4.49 

4.51 

3.3 

4.52 

4.53 

4.55 

4.56 

4.57 

4.58 

4.60 

4.61 

4.62 

4.64 

1 

O. 

1. 

2. 

3. 

1     4. 

5. 

e. 

7. 

§. 

0. 
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CORRECTION  FOR  CAPILLARY  ACTIOI4 


It  is  known  liiai  ttio  rlRrcts  of  copillary  action  are  oot  tlie  same  in  diiTcrent  liqnvb 
In  a  lube  ptungoO  in  water,  the  liquid  in  the  tube  rises  higher  than  the  leivl  of  it 
water  in  tlic  vessel,  and  terminates  by  a  concave  surface,  which  is  called  a  tonnrt 
mtnitnu.  In  a  tube  plunged  in  mercury  the  liquid  in  the  tube  stands  loterr  ihui 
the  roorcttry  In  the  vessel,  and  terminates  by  a  convex  suHiice,  or  a  c-onru'  meiiitaa. 
ll  is  thus  cvidcDI  thai  the  mercuiiul  column  in  the  tube  of  a  Barometer  does  not  rutr 
to  its  true  height,  and  that  it  needs  to  be  corrected  Tor  ibe  depression  due  to  mpil- 
tarity.  before  it  indicates  the  rwil  pressure  of  the  atmosphere. 

La  riacc,  in  the  Miettmi^i^  CHetlr,  Tom.  IV.,  h*s  shown  that  the  Taltie  of  that  cor 
ractioo  depciKh  upon  the  form  of  the  meniscus,  and  |!ave  a  fonnula  ta  compute  it. 
Ai  Ifaa  form  raries  in  tubes  of  diSirrcffll  bores,  so  does  the  depression,  which  diinin- 
UmMthe  diaineter  of  dm  Inbe  incraues.  The  fana  of  ibe  menison,  bowever, 
ms  wqifwecJ  lo  be  tha  ante  in  tubes  of  the  ssnte  diaineier,  and  consnat  to  the  »nK 
)  Um  tabhs  getierallr  used  for  correcting  the  oap^biT 
But  more  accurate  obccrvaiiMts  have  provdd  iby, 
m  not  y«l  all  wHl  uaderstool,  the  fonn  of  the  nx-niscna  u  ofiea 
H  is  tdbn  of  te  same  diamcDer,  and  thai  it  b  even  vanaUe  id  ifae  tube  of  ite 


h  dMS  Woum  iteccssuT  to  cowstrwa  new  taMes,  i^i^  iM 
pvvBCue,  kxhtibe  diaiMler  of  tbe  tube  and  ibe  fomoflbe  bcwscuk.  Such  isbte. 
«M  «  douUt  cWry,  haw  been  givvn  hr  ScMgia wcbt  r,  in  ibe  BihUittt^i^we  Vairrr- 
arib  4t  GMrfw,  Ton.  VUI. ;  by  Bnv^  in  &e  Jn—fa  dt  Pkfnr»e  ft  dt  Ckimi, 
Tom.  r.  p.  SOe :  and  hy  IMcrm.  TW  sooibMs  in  *cm  taUes  ajncc  wry  diw^a 
baa  H  DrtcnK"^  Mbk  a  nwn  ex*Nidad  Ona  tbu  of  ScMtifncher.  nad  iB  i 
mnwwici  fbraa  tknn  Itei  of  Bnius,  «  n  gnca  ktew,  HgeAer  «iik  ■ 
•f  *  to  Tx^A  vatmsar^  iot  iW  anaMiy  am. 

TW  «drT  taU«  nny  srrv«  fur  e 


CORRECTION  FOR  CAPILLARY  ACTION. 
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The  first  shows  the  normal  height  of  the  meniscus  when  in  contact  with  the  air 
(as  is  the  case  in  the  inferior  branch  of  a  siphon  barometer),  and  in  the  barometric 
vacuum  at  the  top  of  the  column,  in  tubes  of  different  bores.  It  enables  the  observer 
to  judge  better  of  its  variations. 

Table  XXIV.  has  been  calculated  by  Delcros  after  the  formulas  of  Schleiermacher, 
making  the  constant  x  equal  to  6'""-.5278,  being  the  mean  value  between  that  of  Gay- 
Lussac  =  6™'"*.5262,  and  that  of  Schleiermacher  =  6"""-.5295.  It  gives  the  amount 
of  the  capillary  action  in  millimetres  of  mercury,  taking  into  account  both  the  size 
of  the  bore,  or  the  internal  radius  of  the  tube,  which  will  be  found  in  the  vertical 
argument,  and  the  height  of  the  meniscus,  given  in  the  horizontal  argument.  Tho 
internal  radius  of  the  tube  is  supposed  to  be  known ;  the  height  of  the  meniscus,  or 
the  vertical  distance  from  the  base,  that  is,  from  the  sharp  line  where  the  mercury 
ceases  to  be  in  contact  with  the  walls  of  the  tube,  to  the  very  top  of  the  convexity, 
can  be  ascertained  by  measuring  it  several  times  by  means  of  the  vernier. 

Example :  —  Suppose  the  internal  radius  of  the  tube  to  be  3'""'".2,  and  the  height 
of  the  meniscus  to  be  0'"™-.8 ;  seek  in  the  first  vertical  column  the  number  3™"'-.2 ; 
follow  then  the  horizontal  line  as  far  as  the  vertical  column  headed  0"""-.8,  you  find 
there  the  number  0''""'.776,  which  is  the  amount  of  the  depression  due  to  capillary 
action,  or  the  value  of  the  correction  to  be  added  to  the  observation. 

Table  XXV.  is  taken  from  Pouillet's  EUments  de  Physique,  Vol.  II.  p.  698  (1853). 

Table  XXVI.  is  found  in  Gehler's  Physicalisches  Worlerbuchy  and  in  Schubarth, 
Physicalische  TabeUen,  p.  21. 

Table  XXVII.,  which  is  Delcros's  table  reduced  into  English  measures,  gives  the 
nneans  of  correcting  with  more  accuracy  the  indications  of  the  English  barometers. 
For  its  use,  see,  above,  the  explanation  to  Table  XXIV. 

Table  XXVIII.  is  from  Daily's  Astronomical  Tables. 


^XII.  Table  for  tub  Correction  to 

-Bb  added  to  English  Barometers 

FOR  Capillary  Action. 


XXIII.  Table  of  the  Height  of  ths 

Meniscus  of  the  Barometrical 

Column. 


/ 

Currection  for 

//     DtAmetAP 

Ij     of  Tube. 

Unboiled 

Boiled 

Tubes. 

Tubes. 

Inch. 

loch. 

Inch. 

0.60 

0.004 

0.002 

0.50 

0.007 

0.003 

0.-4d 

0.010 

0.005 

0.-40 

0.014 

0.007 

0.3S 

0.020 

0.010 

0.30 

0.028 

0.014 

<ft»»o 

0.040 

0.020 

OL90 

0.0(N) 

0.029 

o.ms 

OJOBS 

0.044 

0.142 

0.070      1 

Internal 
Radius  of  the 

Tulw  in 
Millimetres. 

Normal  Heicht  of  the  Me- 
niscus in  Milliineires. 

In  the  Air. 

In  the 
Vacuum. 

1 
2 
S 
4 
5 
6 
7 

0.427 
0.795 
1.079 
1.287 
1.413 
1.488 
1.524 

0.34 
0.64 
0.86 
1.03 
1.13 
1.19 
1.22 
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IXV.      D£PItLSSIO.\   OF   THE    BACOJIETEICAL   COI.UM.\   DCE  TO   CAPILLARY   ACTION. 

From  roDiLLcr. 


l.un^ 

,...™, 

1 

InU.mil] 

IHuittcr 

l>.l>««ioaL't)l[I«Mi«,. 

Otl^HlOII 

ofTol* 

o(Tul» 

or' Tub. 

l||IUi«tn. 

MUUmrt. 

UUllnulnH. 

UUIlmMM.    MliliBj.1. 

UlUiiKcus.  UUUmetiM. 

HlUliiiet 

2.00 

J. -.-a 

8.50 

0.004 

15.00 

0,127 

2.50 

3.j!l5 

*■**' 

9.00 

0.634 

010 

IB.dO  . 

0.112 

0.019 

S.00 

2.:m 

casa 

9.50 

0.473 

Ofll 

16.00 

0.099 

0.0 1» 

S.50 

2-1  iJ     1    T! 

10.00 

0.419 

05J 

16.50 
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FOR 

ING    DIFFERENCES    OF    ELEVATION   FROM   B^UIOMETRICAL 

OBSERVATIONS. 


determinations  of  altitude  arc  one  of  the  great  desiderata  of  physical 
lo  more  ready  means  for  obtaining  them  is  at  the  disposal  of  the  scien- 
n  the  Barometer.  A  traveller,  furnished  with  the  improved  and  con- 
ments  we  can  now  command,  and  with  some  experience  in  using  them, 
gc  number  of  barometric  observations  for  determining  heights,  at  the 
irouble  or  time.  It  is,  however,  quite  otherwise  with  the  computations 
results  are  obtained.  The  prospect  of  that  tedious  and  time-robbing 
too  often  cools  the  zeal  of  the  observer,  but  a  vast  amount  of  data 
:ted  remain  of  no  avail  from  the  want  of  having  been  computed, 
of  this  much  enlarged  set  of  Hypsometrical  Tables  is  to  facilitate  the 
)mputer.  It  contains  practical  tables  adapted  to  the  three  usual  baro- 
ns, and,  among  them.  No.  I.,  II.,  and  V.  arc  so  disposed  as  to  dispense 
)f  logarithms,  and  to  reduce  the  computation  to  the  simplest  arithmeti- 
.  The  others  suppose  the  use  of  logarithms,  a  method  which  may  still 
)y  some  observers. 

irious  tables  represent  the  development  of  the  principal  formulce  which 
•oposed,  the  computer  is  enabled  to  compare  the  results  obtained  by 
and  to  select  that  which  he  most  approves. 

lula;  may  be  referred  to  two  classes,  the  respective  types  of  which  are 
Bessel's  formuloe. 

the  Mecanique  CHeste^  Tom.  IV.  p.  292,  gave  a  complete  solution  of 
ind  proposed  a  formula  which  soon  superseded  the  older  and  less  accu- 
of  De  Luc,  Shuckburgh,  and  others.    The  coefficients  which  enter  in  it 
from  the  best  determinations  of  the  needed  physical  constants  which 
then  furnish,  the  most  important  of  which  are  the  relative  weight  of 
the  mercury,  and  the  rate  of  expansion  of  air  by  heat     The  first  was 
!  TTiisT'  according  to  the  experiments  of  Biot  and  Arago ;  and  the  ba- 
)efficient   deduced  from  it,  18317  metres.     This  coefficient  was,  how- 
ally  increased  to  18336  metres,  in  order  to  adjust  the  results  of  the 
KMe  furnished  by  the  careful  trigonometrical  measurements  made  by 
be  purpose  of  testing  its  correctness.     It  becomes  18393  metres  when 
""cction  due  to  the  effect  of  the  decrease  of  gravity  with  the  height 
«  mercurial  column  and  of  the  air*    The  coefficient  expressing 
air  by  heat,  as  determined  by  Gay-Lussac,  viz.  0.00375  of  its 
ade  degree,  was  adopted,  but  Laplace  increased  it  to  0.004,  in 
i  account  the  effect  of  the  greater  expansive  power  of  the  vapors 
josphere. 
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MO  vii.u..  retained  in  ihc  different  formuliB  profiosed  lalrr  by  G 

numachcr's  Jaitrbucn  for  1840.  by  Schmidt,  Mathon.  u»d  Phygiiche  Gtog 
p.  205,  nnd  by  Bnily,  Astronomical  Tablet,  p.  183,  which,  therefore,  only  cl 
form  without  chnnging  ihu  resukk.    D'Auhuisson,  in  hia  forinula  nnd  tabk-s 
Gingnosie,  p.  488,  only  reduced  the  barometricftl  coefficient   to  its  ihroKt 
8,  which  ho  detorrnincd  to  bo  18365  metres,  leaving  unchanged  ihe  other  ct 
s  uf  Liiplnce's  funiiulii. 
^eewl  first  introduced,  in  his  formula,  jl»/r on omwcfte  JWAri'cA/en,  No.  356,  a 


1  for  the  effect  of 
lir  is  computed  in  his  tobica  for  t"'- 

75.  nnd  that  of  Rudberg,  0.00 
.Jd,  but  thi!  correclion  for  llie  decreaw 
•n  £liQ  Rittrr's  formula,  in  the  Mtm 
Tom.  Xai.  p.  343,  the  corivclians  for  tc 
but  other  vntuos  of  the  bnrot;ietricol  buu 
Regnault'a  determinations,  are  used,  and  a  nc 
correclion  due  to  the  expansion  of  air,  which 


The  correction  for  the  temperature  J 

"  e  coefficient,  that  of  Oay-Lusste, 

1*3  barometrical  coefficient  a  t- 

y  is  conaiderably  modified. 

a  Societi  de  Physique  dt  Gnirt, 

lure  and  moisture  are  also  scpnniinli 

,i  coefficients,  di;rived  fiOT 

nethod  is  proposed   for  applying  ihc 

niade  proporiiouol  to  ihe  s<iiiiiit  uf 


the  difference  between  the  observed  temperatures  a 

Bacyer's  formula,  rFccnily  ptiblishfrd  in  Poggendorf 's  Aunalen  der  Pk^sii  mi 
Chemie,  Tom.  XCVlll.  p.  371.  docs  not  belong  to  either  of  the  two  classes  just  men- 
liooed  i  for  while  it  keeps  Laplace's  barometrical  and  -ihermomctrical  coeilicieaUi  H 
corrects  the  efl«ot  of  tempereiure  by  a  method  analogous  to  that  of  Ritter,  and  itcD- 
tirely  neglects  the  ciTeci  of  aqueous  vapor. 

lu  the  following  sot  the  tables  of  Delcros,  Guyot,  and  Loomia  develop  the  fonrnil 
of  Lnplacc.     The  much  larger  tables  of  Delcros  render  unnecessary  those  of  01 
iiiaiiiva,  which  arc  ytrarly  reprinted  in  ihe  Anniiairf  du  Bureau  des  Longilttdtt.    I 
stead  of  (;;iuss's  tables  will  bo  found  the  tables  of  Dippc,  which  are  computed  fr 
the  same  formula,  but  are  more  cslcnded.     Daily's  tables  close  the  first  series. 
tables  of  ]' la nlamour,  computed  from  Bessel's  foniiula,  are  given  here  in  preferew 
IVssel's  tabli's,  U-cause  I'lautauiour  substituted  for  Laplace's  b.'>ro metrical  coeffi' 
ihiit  deriveil  frvim  the  proUiblv  morv  accurate  determination  of  the  relative  » 
ol"  the  air  and   nieivury  by  Kegnault.  viz.  l;*404.8  metres.      E.  Kilter's  tables, 
piivd   l'i>im   liis  own    formula,  give   pt'rbaps,   in  extreme   cases,   belter  results 
as,  in  oniuiary  cirvumstaiiccs,  the  altitudes  oblniued  do  not   much  dilfer  from 
funii>lii-d  by  the  less  complicated   tables  of  I'lantamour,  thev  were  not  re| 

— "-^h  follow  furnish  Ufcful  materials  for  solving 


I. 


TABLES 


FOR 


DETERMINING  DIFFERENCES  OF  LEVEL  BY  MEANS  OF 

BAROMETRICAL  OBSERVATIONS, 

COMPUTED  FROM  THE  COMPLETE   FORMULA  OF  LAPLACE, 

By  M.  T.  Delcros. 


Constmction  of  the  Tables, 

If  we  take  z  =  difference  of  level  of  the  two  barometers, 
a  =  earth^s  mean  radius  =  6366200  metres, 
L  =  mean  latitude  between  the  two  stations. 


^^d  further:  — 


At  Station. 


h  =  observed  height  of  the  barometer. 
Lower,   s  T  =  temperature  of  the  barometer, 

t  =  temperature  of  the  air, 

h'  =  observed  height  of  the  barometer, 
Upper.    "^  T'  =  temperature  of  the  barometer, 

t'  =  temperature  of  the  air, 

and  if  we  make  finally  H  =  A  -|-  ^'-  C^em')^ 


*ail  hav^,  according  to  Laplace,  the  following  general  and  complete  equation  :  — 

r     1000    / 
«  =  18336  metres  X  ^  (  1  +  0.0028371  cos.  2.  L) 


X  -^  (1 


[  ((1  +  f).    Log.  (4)  +  -i  0.868589) 
""e  proper  transformations  this  equation  becomes :  — 

•=?»log.    (-b)  18336  metres  X 


(  1  -f  0.0028371  COS.  2,  L) 

(log-  (t)  +  0.868589) .  ^ 


( 


1  + 
11 


Log.  (g) 


Introducing  inlo  lliia  espressioii  tlie  value  in  niotTOs  of  a,  the  eartli's  mean  B 
nuking  t  =  Log.  /-g-)   18336  and  Log.  (-jf^j  ^  (i^)  •  ^^ich  cnn  be  done  ■ 
seosibk'  error,  the  above  Torniula  lakes  the  following  form,  sufHcienity  nccunnc  far 
proctictil  purposes :  — 


t  =  Log.  (^).  18336  mcircs  X 


(i  +  ^Sj-O 

(1  +0.0028371   I 


I 

«.  2.  L)  i 


int  of  toS 


Uie  four  facturs  of  which  can  easaly  be  (1gvc1o[ic(1  in  tables,  oa  has  be*n  done  by  Mr. 
Olunouns.  Bui  Uiough  this  tatant  cbosc  to  develop  also  the  second  fnctor,  I  fouod 
it  fapttcr  not  la  Ho  so,  partly  bnutuse  llie  caleutulion  of  it  b  very  easy,  and  also  x 
account  of  the  great  extent  il  would  have  been  necessary  to  give  to  this  table,  in 
order  lo  avoid  troublesome  intcrpolniions. 

In  the  calculation  of  A'.  (^^^}>  Mr.  Ohtnanns  used  thr  constant  coefficient  o 
absoluio  expansion  of  the  metcuna)  cotumn ;  I  took  thai  of  the  ttUdiv 
of  tbo  mrrcury  and  of  the  brass  sratc.  li  is  obvious,  ibererorc,  ihnl  tf  the  xaS 
of  the  bnrotneier  employed  wns  of  wood,  glass,  iron,  or  of  anoilicr  subsiancci  il 
would  he  Deevssary  lo  make  use  of  aa  many  diflereni  coefficients.  anJ  il«  Tabic  II. 
cottM  not  be  used.  MoieoTer,  Oltinanna  co«nbioed  the  ]asi  two  &cX>ns  of  the  gen- 
eral fomula  in  one  sii^lc  table  with  double  enuy.  This  table  I  hare  calcuhied, 
WMtt^Bg  il  suScientty  to  amid  a  double  iMerpuhlmn  ;  but  *a 
mmdk  too  exteoHve.  1  suhsdnned  for  ii  Tables  HI.  wmI  [\'..  which  a' 
«iAaul  icndering  any  tnobkaoate  iuefTMlnina  wcesmry. 

I  cwned  Uw  cwlcuhttiaci  of  these  tables  beyood  the  limits  at  which  Oltn 
M  alD^  m  onler  th«  iKey  may  amwrr  fi>r  Ac  maa  emvme  cas«s. 

Al  the  hmd  of  cKh  laUe  wSU  he  AmomI  the  &c*)r  of  which  it  ii 


AH  tfena  hbtn  give,  at  9%fcit  te  vunben  wwned ;  oaljr  wfan  *e^  graai  I 
CBK*  ii  dnirvd.  a  slight  iWetpolatiOB.  «I  aghl,  and  very  ewsy  to  apfly.  BHjr  b 
^■irad.     My  practpal  ohieci  waa  b  ivlicwe  the  ciawflei  of  the  t 
aiBavaig  Uor  of  laleiyulatiMa 

1  a«ed  to  iIm»  (mr  taUn  Ifae  snR  TMe  W 
«  of  Par:*.     Il  wui  b 


BAROMKTRICAL    MEASUREMENT    OF    IIEIUHTS. 


Example  of  Calculation  by  the  complete  Formula  of  Laplace  and  by  the  Tables 

Height  of  the  Balloon  of  Gay-Luesac. 
The  observation  gave :  — 


mm. 


Balloon  h'  =  328.80 
Paris      h  =  765.68 


T'  =  —    9.5 
T  =  +  30.8 


/'  =  —    9.5 
t  =  +  30.8 


T  —  T'  =  +  40.3     (/  +  /')  =  +  21.3  ct2  (<  +  /')  =  42^6 
With  these  data  the  formula  of  Laplace  gives  the  following  calculation  :  — 
Log.  A'.  =  328.80  =  2.5169318 

Log.  (T  —  T')  =  +  40.3  =  1.6053050 

Log.  dilat.  coefficient  =  0.0001614  =  6.2079035 


Corr.  a    =  + 
H  = 


Milli.  

2.14  log.  =  0.3301403 
328.80 


330.94  log.  =  2.5197480 

log.  h  =  765.68     =  2.8840473 


(Log.  h  —  Log.  H)  =  Difference  of  Log. 

Log.  of  (Log.  h  —  log.  H)  = 
Log.  general  coefficient  =:  18336  = 

Log- (  (4)  18336)=  (A  +  a)  = 

Corresponding  number  =  6679.79 
Log.  cos.  2  L  =  97**  40^=  — 
Log.  constant  =  0.0028371  =  -f- 
Log.  (A  +  a)  =  6679.79.    =  -f 


=  0.3642993 

9.5614583 
4.2633046 

3.8247629 

(A  +  a) 

9.1251872 
7.4528746 
3.8247629 


Log.  (  (0.0028371.  Cos.  2  L)  X  (A  +  a)  )  =  —  0.4028247 


MiMi. 


Corresponding  number  ==  —  2.53 

6679.79 


(A  +  a  +  i3)  = 
Corr.  temp,  air  =  v 

Constant  =.  + 


6677.26 
284.45 

6961.71 
15926 


MftirMT. 


=  (6.677  X  42.6) 


22887.71  .  .  .  Log.  .  .  .  =  4.3596022 
Comp*.  log.  a  =  6366200  .  .  .  Log.  .  .  .  =  3.1961197 
(A  4-  a  +  i3  +  v)  =       6961.71 Log.  .  .  .  =  3.8427153 


a  =  +  25.03 

(A  +  o  +  ^  +  v  +  «)  =6986.74 
Altitude  barom.  Paris    =      48.70 


Log.     =  +  L3984372 


Altitude  of  balloon       =  7035.44  by  the  formula  of  Laplace. 
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ite  by  ihe  tables,  placing  side  by  side 
of  Laplace. 

■H 

■on  A-  = 

iO            T-  =  —    9?5             r  =  — 

1      A  =  7Ua.68             T  =  4-  30.8             (  =  + 

30.8                        ^ 

. ,    1  A'  =  328.80  1   ^  ^,    ,     .         (  1471^4 

By  the  formuia  of 
Laplace  »e  found ; 

A  =  6731.4 
(T'  —  T)  =  —  40''.3,  Table  U.  gives  a  =  —52.0 

(A  +  a)  =  6679.4 

6679!79 

I  L  =  48=  50',  Table  m.  gives  a            =  —        2.3 

—      2.53 

wit 

(A  +  a  +  3)  =  6677.1 
Ji  2  {i  +  /')  direct  calculation  gives  «     =  +    284.5 

6677.26 
-|-  284.45 

vii 

(A-Ha  +  ^-f-..)  =  6961.6 
h  6960,  Table  IV.  gives  S                         =  +      25. 1 

6961.71 
+     25.03 

Ui 

(A  +  a  +  3  +  V  +  S)  =  698G.7 
litude  of  barometer  at  Paris                     =  -\-      48.7 

6986.74 
+     48.70 

Th 

lerefore  altitude  of  bolloon                           .  —  7035.4 

7035.44 

Two  results  which  are  sensibly  identical.  This  ought  not  to  astonish  us;  the  tables 
being  the  exact  development  of  the  formula,  they  ought  to  give  the  same  resujls, 
provided  in  both  cases  nothing  has  been  neglected,  and  the  four  factors  have  beca 
calculated  in  the  same  relative  order. 

Delcbos. 


Disposition  and  Use  of  the  Tables. 

The  d    p  f   h    tabl  I     f  II  — 

In  Tabl    Ihfirs       Im  thlf  llhfhbrom 

millimc  d  f      1  f  h 

The  s         d       !   m    h     d  d  N  (      mb     )    g  m  h     firs  fig  re      f 

the  numb  pdg  hlhfll  h    firs       I  h 

third  col  IddOOg  h        m  f  fhfl!  bfmll 

metres ;    h    f  II         g      I  g         I  f       1  mb       f 

millime  1        h  d  if  f  II  I     I         j   f  II  Tl 

value  oflhdih  bfd        II  1 

Er,i->}l      — H       !        f  U  =     fl     0 

We  look  I     frs       I  f      1  I  1        i        fi  d        th       m    I 

in  the  second  column,  81  ;  in  the  third  column,  hfadod  0.0,  or  full  number,  61.1. 
The  corresponding  number  is  thus  816L1  mctri's. 
14 


BAROMETRICAL   MEASUREMENT   OF   HEIGHTS. 

Height  of  barometer  =  761.35. 

The  second  column  gives  81 ;  the  column  headed  0.3  gives,  on  the  same  line,  6 
The  corresponding  number  is  then  8164.2.  Adding  the  value  of  five  hundredths 
millim.,  being  O^'.S,  as  indicated  in  the  last  column,  we  have  8164.7  metres,  < 
responding  to  761.35  millim. 

The  other  four  tables  need  no  further  explanation. 

To  calculate,  by  means  of  the  tables,  a  difference  of  level  from  two  barometi 
observations,  proceed  in  the  following  manner :  — 

1.  Take  the  height  of  the  barometer  at  the  lower  station,  or  A,  and  seeli 
Table  I.  the  number  corresponding  to  this  height.     Seek  likewise  the  number  < 
responding  to  the  height  of  the  barometer  at  the  upper  station.     Subtract  the  sec 
from  the  first.    The  remainder  is  the  approximate  difference  of  level  between  the 
stations.     Then  apply  the  following  corrections. 

2.  Correction  to  be  applied  for  the  temperature  of  the  barometers. 

If  T'  be  the  temperature  of  the  attached  thermometer  at  the  upper  station,  am 
that  of  the  attached  thermometer  at  the  lower  station,  take  the  difference,  or  T'  — 
and  seek  in  Table  II.  the  number  corresponding  to  this  difference. 

When  T'  is  smaller  than  T,  that  is,  when  the  temperature  of  the  attached  tl 
mometer  of  the  upper  station  is  lower  than  that  of  the  lower  station,  the  correci 
is  to  be  subtracted  from  the  approximate  height ;  when  T'  is  greater  than  T,  it  i 
be  added, 

3.  Correction  for  the  temperature  of  the  air. 

The  first  correction  having  been  applied,  multiply  the  number  obtained,  or  N, 
the  double  sum  of  the  temperatures  of  the  air  at  both  stations,  and  divide  the  pi 

net  by  1000  ;  the  number  thus  found,  or  the  quantity  expressed  by  J^j^j^.  2  (<  + 

is  the  correction  in  metres  which  is  to  be  added  to  the  preceding  number  N. 

4.  Tables  III.  and  IV.  give  two  corrections ;  the  first  due  to  the  decrease 
gravitation  in  latitude,  which  is  to  be  added  when  the  mean  latitude  of  the  pla 
of  observation  is  between  the  45th  parallel  and  the  equator ;  and  to  be  subtrat 
when  it  is  between  the  same  parallel  and  the  poles,  as  indicated  at  the  head  of 
columns.  The  second  correction,  due  to  the  decrease  of  gravitation  on  the  verti 
line,  is  alwavs  additive, 

5.  Table  V.  gives  another  small  correction  to  be  added  in  the  case  of  the  loi 
station  being  very  elevated  above  the  level  of  the  ocean. 


Examples  of  Calculation. 
Measurement  of  the  Height  of  Guanaxuato,     By  M.  de  Humboldt, 


mm. 


Barometer  at  the  upper  station,  A' =  600.95    T'=21.3     t' =2U 

Barometer  at  the  level  of  the  sea,  h  =  763.15    T  =  25.3     t  =  25.J 
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BAKONETRlL'AL 

Table  I.  gives  Uie  corresponding  cumbers. 


» -  ('  +  '•)  = ' 


BEMEM   or   m:ii;»TS. 


Piflerencc, 

iaftl.7 

for  T  —  T. 

_      5.2 

Ditlercncc, 

1897.5  =  N 

=  1.897  X  93.2, 

+  176.8 

Sum, 

2074.a 

s  for  mean  latitude  of  21° 

+     4.a 

Table  JH.  giv. 

Tablo  IV.  gives  fur  decraaso  of  graviiauon  in  the  vertical  line,       -|-       6.0 

Hence  alliludc  of  Guanaxiialo  above  the  ocean,  ^(Mil.6 


Xmatrtment  of  the  height  »/  MonI  Blame,  Augast  29,  ISM.     By  MM.  Bmtm 
and  itarti**. 


Boromeier  alone  metre  below  ihesummir.  A*  =424.05  T"  =  —   4.2  r  =  —  7.i 
Buramewr  of  iheOb^rvKlory  of  Genera,  K  =723.63  T  =        1^6  1  = 


Table  I.  gives  for  numbers  corresponding  tc 
Tabic  D.  gi*es  for  P  —  T. 
j^  2  (I  +  (■)  =  4292  X  23.4  = 
Table  01.  ghes  for  the 


honide  of  46*. 


Difleretice. 
Table  TV.  Am-  dccrvose  of  gncitmtiao  at  the  venicttl  lioe 
TiMe  T.  for  ihe  elecanoo  of  dw  towrr  aatioa. 


I  k  =  7aa6.o 

i  k  =  3504.4 

432I.C 
—    29.8 

«W.3  = 
+   100.4 


43t»2.3 

+    ia7 

+       0-5 


UEAilL'RENENT    OP    IIKIUIITS.  - 


TABLE  I.-G 

vlrig  A  = 

13336  X 

1,.;.  H  ^ 

*, ...  ,ti.m*m  a 

or*lnMilllm«fe 

lhn«n- 

Rin» 

//!."h. 

o.o 

0.1 

o,a 

0.3 

0.4 

0.5 

O.G 

0.7 

0.8 

0.0 

M<m. 

Mti, 

Aieln. 

Al«ru. 

M.lre^ 

M..irM, 

M=lr.. 

X«m 

~M^. 

McllH 

,ir«n.h., 

nU'lrw. 

K-'i 

ass 

■> 

26.2 

28.9 

31.7 

34.4 

■.n.2 

40.0 

42.7 

45.5 

48.2 

1    0.3 

iss 

4 

51.0 

63.8 

56 .5 

S!t.3 

63.0 

ins 

67.5 

70,3 

73,0 

-5.8 

210J 

aiKi 

4 

78.5 

81.3 

84,0 

86.7 

69.3 

92.2 

9j.O 

97.7 

3  0.H 

£90 

5 

00.4 

03.3 

-1    l.I 

291 

s 

05.9 

08.7 

11.4 

14.1 

16.<l 

19.6 

22.3 

25-0 

27-8 

30.5 

5    1,1 

292 

5 

33^ 

36.0 

38.7 

41.4 

44.1 

m.H 

49.6 

52  H 

9.^0 

57,7 

6    1.(1 

293 

6 

60.5 

6.1.2 

65.9 

68.6 

71.3 

74.0 

76.7 

7U.5 

82.2 

S4.9 

7    1.11 

294 

8 

87  .a 

90.8 

93.0 

95.7 

US.4 

8(2.2 

291 

6 

ni.i 

03.8 

06.S 

09-2 

11.9 

912.4 

29". 

e 

11.6 

17.3 

20.0 

2*7 

25.4 

2-.I 

30.8 

33.3 

36.2 

Sl*,9 

29B 

6 

41.6 

44.3 

47.0 

49.6 

52.3 

-'■,5.11 

57,7 

60,4 

63.1 

65,8 

297 

6 

68.4 

71-1 

73.8 

76.5 

79.1 

si.a 

84.5 

87.2 

89.9 

92.5 

29S 

6 

95.2 

B7.9 

29S 

7 

O0.S 

03.2 

039 

n«.6 

11.3 

13.9 

16,6 

19.2 

j    209 

7 

21.9 

24-9 

27.2 

29.9 

32.5 

35.2 

37.6 

40,5 

43.8 

45.8 

;  300 

7 

48.9 

9l.t 

63.8 

66.4 

69.1 

GI.7 

64.4 

67.0 

69.7 

72.8 

301 

7 

75.0 

77.6 

80.3 

82.9 

83.3 

88.2 

90.8 

93.5 

96.1 

98.7 

302 

6 

01.4 

04.0 

06.6 

09  3 

11.9 

1J.9 

17.2 

19,8 

32.4 

26.1 

30.1 

8 

27.7 

80.3 

33.0 

35.6 

SB.2 

40.B 

43.5 

4fl,l 

48.6 

9IJ 

301 

8 

S4.0 

66.6 

S9.2 

61.8 

64.4 

67.0 

6H.6 

72  3 

74.9 

77.9 

303 

8 

80.1 

82.7 

83.3 

67.9 

M.5 

93.1 

U3.7 

98,3 

303 

01,0 

03.6 

3f)li 

08.2 

08.B 

11.4 

14.0 

16  6 

19.2 

21.8 

24.4 

87  0 

29.6 

1,0.3 

3M 

82.1 

34.7 

37.3 

39.9 

42.9 

45.1 

477 

50.3 

52.9 

58. 5 

0,5 

303 

S9.0 

60.6 

63.2 

63.8 

68.4 

7(t.y 

73.5 

76.1 

78.7 

81.3 

OJj 

309 

83.9 

86.1 

89.0 

91.6 

94.1 

96.7 

99.3 

1,0 

309 

01.9 

Ot.4 

07  0 

1,3 

310 

09.6 

12.1 

14.7 

17.3 

13.8 

22,4 

25.0 

27.3 

80.1 

.12.7 

l.fi 

311 

35.2 

S7.8 

403 

42.9 

49.9 

4j'.n 

.50.8 

53.1 

55.7 

i^.2 

1.8 

,   312 

60.8 

63.3 

63.9 

68.4 

71.0 

-:i.5 

76.1 

78.6 

81.3 

83.7 

2.1 

'   313 

86.3 

88.8 

91.4 

93.9 

06.4 

9U.0 

»   2.3 

313 

01.5 

04.1 

06.6 

09.1 

314 

11.7 

n.2 

16.7 

19.8 

21.8 

24.3 

26.9 

29.4 

31.9 

34.5 

313 

37.0 

39.5 

42.0 

44.6 

47.1 

49.6 

52.1 

54,7 

57.Z 

99.7 

316 

62.3 

64.8 

67.3 

69.8 

72.3 

71-8 

77.3 

79.9 

B2.4 

84.9 

.   317 
■   317 

87.4 

89,9 

92.4 

91.9 

97.4 

99.9 

02.4 

05.0 

07,5 

10.0 

31S 

12.S 

13.0 

17.5 

ao.o 

22.3 

23.0 

27  5 

30.0 

82.5 

s,-..o 

319 

37.J 

40.0 

42.5 

45.0 

47.5 

50.0 

52.1 

54.9 

57.4 

99.9 

S20 

62.4 

64.9 

67.1 

69.9 

72.3 

74.S 

77,3 

79.8 

S2.3 

B4.3 

321 

87.3 

89.7 

92.2 

94.7 

92.1 

99.6 

321 

II2.-1 

01.6 

07.1 

0B,9 

822 

12.0 

14.5 

17.0 

19.4 

21.9 

21.4 

26.8 

2H.3 

31,8 

34.2 

823 

13 

38.7 

39.2 

41.6 

44.1 

46.6 

49.0 

.'51. 5 

6S.9 

56.4 

58.9 

824 

13 

61.3 

63.8 

66.2 

68.7 

71.1 

T:i.6 

76.1 

78.3 

81.0 

83.4 

825 

IS 

83.9 

88.3 

"■W 

93-2 

95.7 

flS.l 

125 

14 

00.5 

03.0 

05.4 

07.9 

i^ 

K. 

O.O 

O.l 

0.3 

0.3 

0.4 

0..5 

o.a 

0.7 

o.s 

o.n 

i^ 

-,J 

_ 

_^ 

""""" 

■ 

P 

1 

i. 

ONETB 

32< 

lG-1"- 

.-„ 

..o«o. 

1 

1 

■ 

>  to  a 

■ 

B^ 

FuM. 

««h 

N, 

0.0 

O.I 

o.a 

0.3 

0.4 

0.S 

0.6 

0.7 

0.8 

0.9 

(■<« 

Mim. 

sw! 

M.tB., 

MelFM. 

M^ 

M^rr.. 

M^ 

M^ 

M«rM, 

Mcirn. 

M.i™.' 

Ilirm 

lui 

82d 

M 

to.a 

12.8 

13.2 

n.fl 

20.1 

22.S 

15.0 

27.4 

19.8 

31.S 

1    3« 

14 

34.7 

87.2 

39.6 

42.0 

44.6 

46.9 

49.3 

61.7 

54.2 

B6.« 

2  OJ 

928 

14 

59.0 

61.S 

«3.a 

66.3 

68,7 

71.1 

73.6 
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BAROMETRICAL   MEASUREMENT    OF    HEUillTS   DELCROS. 

TABLE  III.    CoRBKCTiON  FOR  Dechease  of  Gravitation  in  Latitddb. 

/I  ^  (0.0028371  cosin.  2  L).*  (A  -f  «  +  /I). 


The  Argument  is 

the  Mean  Latitude  between  the  two 

Stations. 

• 

LATITUDE. 

Correction,  in 

metres,  for 

|,      Ctirrection. 
'■  AiliW  |Subtf'cl 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

1 

1         - 

;     0 

o 
90 

2.8 

57 

8.5 

11.3 

14.2 

17.0 

19  9 

22.7 

25.7 

'      1 

89 

2.8 

5.7 

8.5 

11.3 

14.2 

17.0 

19.8 

22.7 

25.6 

2 

88 

2.8 

5.7 

8.5 

11.3 

14.1 

17.0 

19.8 

22.6 

25.5 

3 

87  . 

^   2.8 

5.6 

8.5 

11.3 

14.1 

16.9 

19.7 

22.6 

25.4 

4 

1 

86 

2.8 

5.6 

8.4 

11.2 

14.0 

16.9 

19.7 

22.5 

25.3 

1       5 

85 

2.8 

5.6 

8.4 

11.2 

14.0 

16.8 

19.6 

22.3 

25.1 

6 

84 

2.8 

5.5 

8.3 

11.1 

13.9 

16.6 

19.4 

22.2 

25  0 

1 

7 

83 

2.7 

5.5 

8.2 

11.0 

13.8 

16.5 

19.3 

22.0 

24.8 

8 

82 

2.7 

5.4 

8.2 

10.9 

13.6 

16.4 

19.1 

21.8 

24.5 

9 

81 

2.7 

5.4 

8.1 

10.8 

13.5 

16.2 

18.9 

21.6 

24.3 

10 

80 

2.7 

5.3 

8.0 

10.7 

13.3 

16.0 

18.7 

21.3 

24.0 

11 

79 

2.6 

5.2 

7.9 

10.5  * 

13.1 

15.8 

18.4 

21.0 

23.7 

12 

78 

2.6 

5.2 

7.8 

10.4 

13.0 

15.5 

18.1 

20.7 

23.3 

13 

77 

2.5 

5.1 

7.6 

10.2 

12.7 

15.3 

17.8 

20.4 

22.9 

14 

76 

2.5 

5.0 

7.5 

10.0 

12.5 

15.0 

17.5 

20.0 

22.5 

15 

75 

2.5 

4.9 

7.4 

9.8 

12.3 

14.7 

17.2 

19.7 

22.1 

16 

74 

2.4 

4.8 

7.2 

9.6 

12.0 

14.4 

16.8 

19.2 

21.6 

17 

73 

2.4 

4.7 

7.0 

9.4 

11.8 

14.1 

16.5 

18.8 

21.2 

IS 

72 

2.3 

4.6 

6.9 

9.2 

11.5 

13.8 

16.1 

18.4 

20.7 

19 

71 

2.2 

4.5 

6.7 

8.9 

11.2 

13.4 

15.6 

17.9 

20.1 

20 

70 

2.2 

4.3 

6.5 

8.7 

10.9 

13.0 

15.2 

17.4 

19.6 

;;  21 

69 

2.1 

4.2 

6.3 

8.4 

10.5 

12.6 

14.7 

16.9 

19.0 

22 

68 

2.0 

4.1 

6.1 

8.2 

1    10.2 

12.2 

14.3 

16.3 

18.4 

23 

67 

2.0 

3.9 

5.9 

7.9 

9.8 

11.8 

13.8 

15.8 

17.7 

24 

66 

1.9 

3.8 

5.7 

7.6 

9.5 

11.4 

13.3 

15.2 

171 

25 

65 

1.8 

3.6 

5.5 

7.3 

9.1 

10.9 

12.8 

14.6 

16.4 

26 

64 

1.7 

3.5 

5.2 

7.0 

8.7 

10.5 

12.2 

14.0 

15.7 

27 

63 

1.7 

3.3 

5.0 

6.7 

8.3 

10.0 

11.7 

13.3 

15.0 

i    28 

62 

1.6 

3.2 

4.8 

6.3 

7.9 

9.5 

11.1 

12.7 

14.3 

29 

61 

1.5 

3.0 

4.5   , 

,      6.0 

7.5 

9.0 

10.5 

12.0 

13.5 

30 

60 

1.4 

2.8 

4.3 

5.7 

7.1 

8.5 

9.9 

11.3 

12.8 

'=    31 

59 

1.3 

2.7 

4.0 

5.3 

6.6 

8.0 

9.3 

10  6 

12.0 

!■'    32 

58 

1.2 

2.5 

8.7 

5.0 

6.2 

7.5 

8.7 

9.9 

11.2 

:   33 

57 

1.1 

2.3 

3.5 

4.6 

5.8 

6.9 

8.1 

9.2 

10.4 

34 

56 

1.1 

2.1 

3.2 

4.2 

5.3 

6.4 

7.4 

8.5 

9.6 

35 

55 

1.0 

1.9 

2.9 

3.9 

4.8 

5.8 

6.8 

7.8 

8.7      • 

1 

36 

54 

0.9 

1.7 

2.6 

3.5 

4.4 

5.3 

6.1 

7.0 

7.9 

87 

63 

0.8 

1.6 

2.8 

3.1 

3.9 

4.7 

5.5 

6.2 

7.0 

38 

52 

0.7 

1.4 

2.1 

2.7 

3.4 

4.1 

4.8 

5.5 

6.2 

89 

51 

0.6 

1.2 

1.8 

2.4 

2.9 

8.5 

4.1 

4.7 

5.3 

40 

60 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

8.4 

3.9 

4.4 

41 

49 

0.4 

0.8 

1.2 

1.6 

20 

2.4 

2.8 

8.2 

8.5 

41 

48 

0.8 

0.6 

0.9 

1.2 

1.5 

1.8 

2.1 

2.4 

2.7 

4S 

47 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.8 

46 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

46 

OjO 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

31 
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TAULE  IV.    C. 
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M«rw. 

Mci™. 

Mclm. 

Mrt<e. 

Melr». 

«™| 

1           100 

0.3 

2100 

B.0 

4100 

12.9 

6100 

200 

O.b 

2300 

6.3 

4200 

13.3 

6200 

11.8 

800 

0.3 

2300 

6.6 

4300 

18.7 

6300, 

JtO 

400 

1.0 

2400 

6.9 

4400 

14.1 

6400 

n-i 

600 

1.3 

2S00 

7.8 

4500 

14.B 

6S0O 

is.> 

600 

1.6 

2600 

7.8 

4600 

14.9 

6600 

23.4 

700 

1.8 

2700 

7.9 

4700 

1S.3 

6700 

23.» 

600 

2.1 

2800 

8.S 

4800 

15.7 

6800 

24.J 

»00 

2.4 

2900 

8.S 

4900 

16.1 

6900 

144 

1000 

2.T 

8000 

■8.9 

-6000 

16.5 

7000 

1S4     1 

1100 

2.9 

8100 

9.3 

6100 

16.9 

7100 

25.7 

1200 

3.2 

3200 

9.6 

6200 

17.8 

7200 

2fl.l 

1300 

3.6 

SSOO 

10.0 

S300 

17.7 

7800 

26.7 

1400 

3.B 

8400 

10.3 

6400 

18.1 

7400 

27.2 

1600 

4.1 

3900 

10.7 

6600 

1B.5 

7B00 

21.7 

1600 

4.4 

3600 

11.1 

S600 

190 

7600 

IS.] 

17O0 

4.7 

8700 

11.4 

6700 

19.4 

7700 

J8.6 

1800 

6.0 

8800 

11.8 

6B00 

198 

7800 

29.1 

1000 

6.S 

8900 

12.2 

•     SOOO 

20.8 

7900 

29.6 

2000 

s.e 

4000 

12.S 

6000 

20.7 

8000 

80.1 
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■  OtMS. 
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600 
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1000 

1.4 

1.1 

0.9 

0.6 

0.4 

0.2 

0.0 

2000 

3.4 

2.8 

2.2 

1.7 

1.3 

0.S 

0.4 

0.1 

SOOO 

5.1 

4.2 

8.3 

2.6 

1.9 

1-3 

0.7 

0.1 

4000 

6.3 

6.6 

4.4 

8.4 

».a 

1.7 

0.* 

01 

BOOO 
6000 

a.s 

e.9 

SJ 

^^^ 

m^ 

^ 

m 

0.1 
0.1 

.-^'•W- 

BiS 

m 

7000 

1 
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ML 

8000 

r 

^m 

9000 

'  '  '_j 

1^ 

L 

m 

OB   COMPUTING  DIFFERENCES    OF   ELEVATION   FROM   BAXOUETBICAL   OBSERVATIONS. 


Tables  which,  like  ihe  preceding  ones  by  Delcros,  in  metricat  r 
icienlly  extensive  lo  aave  the  necessity  of  inlerpotalions,  relievo  the  computer  of 
It  of  hia  trouble,  and  considerably  reduce  ihe  chances  of  error  in  the  computa- 
9.  They  thus  render  to  science  itself  a  real  service,  by  inducing  observers 
;rmine  a  larger  number  of  points,  and  lo  secure  the  accumcy  of  the  results  by 
>ating  iheir  oUserva lions  at  the  same  point  in  various  atmospher 
I  of  which  they  can  do  without  fear  of   being  overwhelmed  by  the  labor  of 

Similar  tables  are  here  oflcred  to  the  observers  who  use  instruments  graduated  to 

rtish  measures.     Like  those  of  Delcros,  ihe  new  tables  are  based  on  Laplace's 

lula,  with  a  slight  modification  of  only  one  conslanC.     They  dispense  wjih  the 

of  logarithms,  and    give  the  dilierences  of  level  corresponding  lo  every  thou- 

llh  of  an  inch  from  1*2  to  31  inches  by  means  of  the  simplest  arithmetical  opero- 

i,  so  thai  the  data  being  prepared  and  corrected,  the  computation  of  an  elevation 

3  but  a  few  minutes,  and  is  done  with  scarcely  any  chance  of  error. 

Laplace's  formula  and  constants  were  adopted  for  the  compulation  of  the  tables  in 

tference  to  others  found  in  tho  following  sets  for  reasons  which  a  few  words  will 

ilain. 

It  has  been  remarked,  page  9,  that,  in  consequence  of  Laplace's  constants  having 
n  retained  in  Gauss's,  Schmidt's,  and  Daily's  formula,  they  all  give  similar  re- 
s  ;  but  that  Besscl's  formula  differs  in  separating  the  correction  due  to  the  moist- 
of  tlie  air  from  that  due  to  its  temperature,  while  iu  Laplace's,  and  in  the  for- 
te just  mentioned,  < both  are  united.  To  introduce  a  separate  correction  for  the 
ansion  of  aqueous  vapor  is,  in  the  writer's  view,  a  doubtful  improvement.  The 
mission  of  moisture  through  the  atmosphere  are  too 
ipeciolly  in  mountain  regions,  is  too  variable,  and 
nds  and  local  condensation,  lo  allow  a  reasonable 
lidity  of  the  layer  of  air  between  tho  two  stations 


a  of  the  distributi 
little  knowii,  and  its  ai 
depends  loo  much  upon 
hope  of  obtuining  the 


f  hygrometrical  observations  laken  at  each  of  ihem.  These  doubts  ore 
cd  by  the  experience  of  the  author  and  of  many  other  observers,  which  shows 
I  an  average,  Laplace's  method  works  not  only  as  well  as  the  other,  but 
ell.  At  any  rate,  the  gain,  if  there  is  any,  is  not  clear  enough  lo 
e  undesirable  complication  of  the  formula. 

eral  coefficients  of  Laplace's  formula  need  perhaps  to  be  modified 

e  recent  and  probably  more  accurate  determinations  of  the  physical 

^  ihey  depend,  as  has  been  proposed  by  Plantamour,  E.  Riiter,  and 

himself  in  a  paper  read  before  the  American  Association  for  the 

lence  at  iheir  meeting  in  Montreal,  they  have  been  retained  in 

Dg  tables,  partly  because  it  was  found  that  the  errors  due  to 
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ihe  various  co-efficients  nearly  compensate  each  other ;  partly  on  ihe  groiin<l  thil, 
until  a  severe  lest,  by  means  of  aciual  comparativB  nieosuremeDts  nwde  for  ibe 
purp<ise,  has  shown  the  expediency  of  ihese  modificstions,  it  seemed  desirable  in 
adhere  to  the  old  constants,  and  thus  to  preserve  a  uniformjiy  in  the  results  iviih  the 
tables  of  Olltnans,  Delcros,  Gauss,  Baily,  and  others,  which  have  already  ben 
BSlensively  used.  The  aubstilution  of  the  co-efficiem  0.00260,  expressing,  acc«t>I' 
ing  lo  Schmidt's  computation  (Math^m.  and  Phytic.  Geogr.,  II.  p.  20*2),  ihe  vanaucn 
of  gravity  ia  latitude,  for  the  value  0.OO2837,  does  not  sensibly  alter  the  aliiiudM 
obtained. 

The  close  agreement  of  the  determinations  furnished  by  Lnplat^'s  formnla.  m 
barometrical  mens  ore  men  Is  carefully  conducted,  made  in  favorable  circunisiMDrn, 
and  during  the  warm  season,  with  those  obtained  from  repealed  trigonometrinil 
observations,  or  by  the  spirit-level,  strongly  testifies  iu  favor  of  its  geneml  convci- 
iHiss.     A  few  striking  examples  will  sufGce  to  show  iu 

The  aliiludo  of  Moot  Blanc,  measured  by  the  barometer,  by  MM.  Brovais  am) 
Martins,  on  the  29lh  of  August,  1844,  and  computed  by  Delcros,  by  means  of  nine 
corresponding  stations  situated  on  all  sides  of  the  mountain  (see  Annaairv  MHion- 
hgi^ue  de  France,  for  1651,  p.  274),  was  found  to  be  4S10  metres.  The  altitude  of 
the  same  point,  being  the  mean  of  seven  of  the  most  elaborate  and  reliable  geodetic 
measurements,  which  cost  nearly  twenty  years  of  labor,  is  4S09.6  metres. 

For  smaller  elevations  the  formula  seems  lo  answer  equally  well. 

The  barometrical  niensurement  of  Mount  Washington,  in  New  Hampshire,  bv  ik 
author,  on  the  8th  and  9th  of  August,  1851,  gave,  by  Delcros's  Tubles,  for  the  meui 
of  eight  observations,  taken  at  different  hours  of  the  day,  5466.7  English  feet  obcme 
Gorham,  N.  11.,  6285.7  above  high  tide,  and  6291.7  feet  above  the  mean  level  of  the 
ocean  in  Portland  harbor.  In  Augnsi,  1852,  W.  A.  Goodwin,  Civil  Engineer,  stflrt- 
ing  from  Uorham  Railroad  Station,  found,  by  the  spirit-level.  Mount  Washington  lo 
be  6285.5  feel  above  mean  tide.  In  September,  1853,  Captain  T.  J.  Crom.oftk 
Topogmphieal  Engineers,  executed,  in  behalf  of  the  Coast  Survey,  a  careful  measuw- 
tnent  with  the  spirit-level,  on  the  same  line,  for  the  purpose  of  testing  the  vnriciui 
methods  of  measuring  altitudes,  and  found  Mount  Washington  to  be  0293  Engliih 
feet  above  the  mean  level  of  the  ocean. 

In  lower  latitudes  the  formula  showed  equally  good  results.  By  a  ^i 
measurement  in  July,  1856,  the  altitude  of  the  highest  peak  of  the  Black  Mout 
North  Carolina,  about  Lnl.  36°,  wns  found  by  llie  author  to  be  6701  English 
and  that  of  the  highest  Mountain  House  5248  fctt.  In  Sept 
T.  C.  Turner,  Chief  Engineer  of  the  Morganton  Railroad,  ran  a  line  of 
the  same  point  which  was  used  as  the  lower  station  for  tb«  baronMtj 
to  the  top  of  the  higiiest  peak,  Bnd  found  ilfl  altiwdo  lo  "  * 

that  of  Ihe  Mountain  House 

Such  an  agreement,  in  i 

Tliese  ligitrea : 
great  Tariabiliiy  ttj 
nrpelilHii 

and  mA> 
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Imnd,  we  have  no  ri(;ht  to  eT[>cct  such  results  from  single  observaltons,  taken,  per- 
haps, in  unsettled  weather,  without  paying  any  regard  to  the  time  of  the >  day  at 
-which  ihoy  were  made,  to  the  distance  ^r  the  non-simultaneity  of  the  corresponding 
observations,  or  to  other  unfavorable  eircumslancea.  It  is  too  well  known  that  in 
such  cases  large  errors  may  ond  do  actually  occur ;  but  for  these  the  formula  ought 
bot  to  be  held  responsible. 

Arbangbmemt  of  the  Tables. 
If  we  call 

h  ^  the  observed  height  of  the  barometer  } 

r   ^  the  temperature  of  the  barometer        l  at  the  lower  station  ; 

{    =  the  temperature  of  the  air  } 

ft'  ^  the  observed  height  of  the  boromeler  i 

r'  :=  the  temperature  of  the  barometer        >  at  the  upper  station. 

t'  ^  the  temperature  of  the  air  ) 

If  we  make,  further, 

Z  =  the  difference  of  level  between  the  two  baromciers  ; 

Xi  =  the  mean  latitude  between  the  two  stations ; 

H  ^  the  height  of  the  barometer  at  the  upper  station  reduced  to  the  tem- 
perature of  the  barometer  at  the  lower  station  ;  or, 

H=  ft' {1  +  000008967  (r  —  r-)  I; 

The  expansion  of  the  mercurial  column,  measured  by  a  brass  scale,  for 
1"  Fahrenheit  =  0.00008967  ; 

The  increase  of  gravity  from  the  equator  to  the  poles  =  0.00520048,  or 
0.00260  to  the  45lh   degree  of  latitude  ; 

The  earth's  mean  radius  ^  203fi6,860  English  feet ; 
Then,  Laplace's  formula,  reduced  to  English  measures,  reads  as  follows  : 

^  V    ^         900        / 

Z  =  log  ^  X  60158.6  English  feet  j  (1  +  0.00260  cos  2  L). 

/  z+_52252        __A_    y 

L  V    ~  20886860    ^  10U3430/ 
Table  I.  gives,  in   English  feet,  the  value  of  log  H  or  A  X  60158.6  for  every 
hundredth  of  an  inch,  from  12  to  31  inches  in  the  barometer,  together  with  the  value 
oTthe  additional  thousandths,  in  Bsepamte  column.     These  values  have  been  dimin- 
Uied  by  a  constant,  which  docs  not  alter  the  diiference  required. 
^      Table  II.  gives  the  correction  2.343  feet  x  {t— r")  for  the  difference  of  the  tem- 
■  pCTntiires  of  ihe  baromciers  at  the  two  stations,   or  r  —  r'.     As   the   temperature  at 
ihc  upprr  Malion  is  gencrully  lower,  t  —  r*  is  usually  positive,  and  the  correction 
ntMotiet.    Il  becomes  poiiiive  when  the  temperature  of  the  upper  barometer  is  higher, 
jjthe  heights  of  the  barometers  have  been  reduced  to  the 
'■eezing  point,  this  table  will  not  be  used. 

ion  D*  Y^ggg'ggj,-  ">  •«  applied  to  the  approximate 
Bvity  on  a  vertical  acting  on  the  density  of  the 
additipc 
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Table  V.  riimishcs  the  small  correction  i7;7.^i^  for  the  decrease  of  gravilT  « 
n  vertical  acting  on  the  itensily  of  ihe  air;  the  height  of^e  biuomeii^r  i  tt  iht 
lower  station  n? presenting  its  approximate  altitude.  Like  the  preceding  correclioo,i[ 
is  always  addithe. 


UsK  OF  TBE  Tables, 

In  Table  I,  find  firet  the  numbers  corresponding  to 
barometer  k  and  A'.  Suppose,  for  instance,  A  =^  29.345  > 
the  lefl  the  number  29.3  ;  on  the  same  horizontal  line,  i 
given  the  number  corresponding  to  29.34  —  28I2I.7  ; 


temperature,  or  I 


product  by  900. 

ing  it,  we  ubiair 

In  Table  III., 


iltipiv  the  rest  i 
This  correction  i 
,  second  opproKiri 
iih  If  and  the  n 
variation  of  gravity  in  latitude,  and 

In  Table  IV.  with  !>',  and  in  Table  V.  with  V  and  the  height  of  the  baromeiem 
tlie  lower  station,  take  the  corrections  for  the  decrease  of  gravity  on  a.  vertied,  tti 
add  them  to  the  approximate  difierence  of  level. 

The  sum  thus  found  is  the  true  diflerence  of  level  between  the  two  stations,  or  Z; 
by  adding  tile  elevation  of  the  lower  station  above  the  level  of  the  sea,  when  kno*iii 
we  obtain  the  altitude  of  the  upper  station. 

The  use  of  the  small  table,  VI.,  by  means  of  which  approximate  diflrrences  ^ 
level  can  be  obtained  by  a  single  m tit ii plication,  is  explained  below,  page  90. 

Example  1. 

Measurement  of  Mount  Washington,  New  Hampshire,  by  A.  Giiyoi,  Augu^i  f^*' 
1851,  4  p.  M.  ;  the  barometer  at  the  lower  station  being  at  825  English  f"i'l  il"" 
the  mean  level  of  the  sea ;  at  the  upper  statioa  at  one  fool  below  the  sumaiic 

The  obsen'ation  gave, 

Gorham, 

Mount  Wusliic      .1,. 


29.21 


the  observed  heights  of  thg  i 
;  find  in  the  Rnt  column  «  | 
the  column  headf^.04,i» 
the  Inst  column  but  one  oo 


ghl,  we  find  for  .005  =  4.5,  or  for  29.345  =  26126.2.     Take  likewise  tlw 
value  of  A',  and  find  the  dlflerence, 

ir  the  barometrical  heights  have  not  been  previously  reduced   to  the  same  tem- 
perature, or  to  the  freezing  point,  apply  to  the  d 
Table  II.  opposite  the  number  rcpftsenling  r  —  r" 
dilTerence  of  level,  D. 

For  computing  the  correction  due  to  the  expansion  of  the  e 


la  obtain  the  Bppro;iiaittc 


r  according  lo  in 
make  the  sum  of  the  temperatures,  subtract  frotn 
)  the  approximate  difference  D,  and  divii)«  (Iff 
of  the  same  sign  as  ((  +  ('  —  64).  By  opply- 
ale  difference  of  level,  ly. 

:an  latitude  of  the  stations,  find  the  correction  for 
add  it  to  Jy,  paying  due  attention  to  the  stga. 
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Table  I.  gives  for  h  =  29.272  inches,      .        .         .     28,061.00 
"         "       for  h'  =  24.030    "...        22,905.60 


Difference,         .         .  5,155.40 

Table  11.  gives  for  r  —  r'  =  16°.38     ...  —  37.64 

Approximate  difference  of  level,  D  =  5,117.76 
DX^t-htf  —  64)   _   5118  X  58.6    ^ 
900                                 900 

Second  approximate  difference,  J>  =  5,450.95 

Table  III.  gives  for  D'  =  5450  and  Lat.  44^     .        .  0.50 

Table  IV.  gives  for  I^  =  5450     ....  14.94 

Table  V.  gives  for  h    ==  29.27       ....  0.00 

Barometer  below  summit,     .         .  —  1.00 

Mount  Washington  above  Grorham,  or      .         .     Z  =  5,465.39 

Barometer  at  Gorham  above  sea  level           .        .  825.00 


Mount  Washington  above  the  sea,  or  altitude,  .         .        6,290.39  Eng.  ft. 

Example  2. 

easurement  of  the  highest  peak  of  the  Black  Mountain,  in  North  Carolina,  July 
,  1856,  by  A.  Guyot. 

r  observation  we  have  at. 

Barometer.  Attached  Thermometer.  Tcmperatare  of  Air. 

Mountain  House,       h  =  24.934  in.       r  =  64^58  F.         t  =  6^.34  F. 
Highest  Peak,  /*'  =  23.662  "         r'  =  6r.88  F.        t'  =  59°.36  F. 

r  —  t'  =    2^70  F.  120^70  F. 

—  64^ 


i  +  i'  —  64  =  56^7  F. 

Table  I.  gives  for  h  =  24.934 23,870.4 

"      for  h'  =  23.662        ....        22,502.4 


Difference,   ....  1,368.0 

Table  II.  gives  for  r  —  r'  =  2.7    .        .        .        .  —  6.3 

Approximate  difference,  D  =  1,361.7 
DX  (t-ht'-'Gi)  _   1362  X  56.7   _ 

900                  -            900           -  ^^'^ 

Second  approximate  difference,  D*  =  1,447.5 

Table  III.  gives  for  D'  =  1448  and  Lat.  36^       .         .  1.2 

jl^^^.TUble IV.  gives  for  D'  =  1448      ....  3.8 

»?' W^  V.  gives  for  D'  =  1448  and  A  =  25  0.7 

aak  above  Mountain  House,  or     •         .    Z  =  1,453.2 

'ue  above  the  sea        ....  5,248.4 

D,  highest  peak  above  the  sea,  or  altitude,  6,701.6  Eng.  ft. 
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TABLE 

VOA 

•OMFirriNO  THE  DIFFSREMGE  IN  THB  HEIGHTS  OF  TWO  PLACES   BT  MEANS  OF 

THE   BAEOMETEE. 

Bt  Pbof.  Elias  Loojfis. 


This  table  was  computed  from  the  formula  of  Laplace,  modified  in  accordance 
ith  die  results  of  more  recent  determinations. 
Suppose  that  we  have  observed 

IH,  the  height  of  the  barometer, 
T,  the  temperature  of  the  barometer, 
tj   the  temperature  of  the  air, 
!h\  the  height  of  the  barometer, 
T',  the  temperature  of  the  barometer, 
<',    the  temperature  of  the  air. 

Bepresent  by  s  the  height  of  the  lower  station  above  the  level  of  the  sea,  by  L  the 
Ltude  of  the  place,  and  by  h  the  observed  height  h'  reduced  to  the  temperature  T. 
The  difierence  of  level  x  between  the  two  stations  is  given  by  the  formula. 


X  =  60158.  6  ft.  X  log.  5  X  ^ 


(1  +  '-^^^) 


( 1  +  0.00265  cos.  2  L) 

•Atecto6:d9      I     1W443I5 


/ 1     I    £-1-  52251      ,  8 


) 


But  h  represents  the  height  h'  reduced  from  the  temperature  T'  to  the  temperature 
•  The  expansion  of  mercury  for  V  Fahr.  is  0.0001000 ;  that  of  the  brass  which 
trms  the  scale  of  the  barometer  is  0.0000104  ;  the  difference  is  0,0000896.  Hence 
e  have  A  =  A'  1 1  +  0.0000896  (T  —  T)^ 

Therefore, 

60158.  6  ft.  log.  "  =  60158.6  ft.  log.  5  _  2.3409  ft.  (T  —  T). 

Part  I.  of  the  accompanying  Table  furnishes  in  English  feet  the  value  of  the  ex- 
ression  60158.6  log.  H  for  heights  of  the  barometer  from  11  to  31  inches;  only 
ey  have  all  been  diminished  by  the  constant  27541.5  feet  which  does  not  change 
e  difference 

60158.6  log.  H  —  60158.6  log.  h. 

Part  II.  furnishes  the  correction  —  2.3409  (T  —  T)  depending  upon  the  differ- 
ice  T  —  T'  of  the  temperatures  of  the  barometers  at  the  two  stations.     This  cor-  * 
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TABLE  POB  conrunnn  the  diffebence  in  the  seigbts 

rection  m  generally  negalive.     Il  would  be  positive  if  T  —  T'  were  negaiive ;  1 
if  tiie  temperature  T'  of  the  barometer  al  the  upper  station  exceeded  the  tempet* 
T  at  the  lower  station. 

Part  III.  gives  the  correction  A  x  0.00265  cos.  2  L,  to  be  applied  to  the  appi 
imale  altitude  A,  and  which  arises  from  the  variatioa  of  gravity  from  the  Ulilude  of 
45  degrees,  to  the  Itititude  L  of  the  place  of  observation.     This  correction  has  the 
same  sign  as  cos.  S  L ;  that  is,  it  is  positive  from  the  equator  to  45  degrees,  and  nep 
ative  from  45  degrees  to  the  pole. 

Part  IV.  gives  the  correction  A  X  ^^^'  which  is  always  to  be  added  to  the  «|>- 
proximate  height  A,  and  which  is  due  to  the  diminution  of  gravity  on  the  vertical. 

Part  v.  furnishes  for  the  approximate  difference  of  level  A  the  small  correcft* 
A  X  jui^aia  corresponding  to  several  values  of  the  height  »  of  the  lower  station.  Bw 
in  place  of  t  there  has  been  substituted  as  the  argument  of  the  table,  the  height  H  of 
the  barometer  at  this  station. 

Method  of  Computation, 

Take  from  Part  I.  the  two  numbers  corresponding  to  the  obsei^ed  barometm 
heights  H  and  A'.  From  their  difference  subtract  the  correction  2.3409  (T  —  T) 
found  in  Part  II.  with  the  difference  T  —  T'  of  the  thermometers  attached  to  the  bt- 
lometers.     We  thus  obtain  an  approximate  altitude  a. 

We  then  calculate  the  correction  a  '  r^ —  for  the  temperature  of  the  air,  by  mul- 
tiplying the  nine-hundredth  part  of  a  by  the  sum  of  the  temperature  t  and  ('  dimin- 
ished  by  64.  This  correction  is  of  the  same  sign  as  t  -f  I'  —  64.  We  thus  obtain 
a  second  approximate  altitude  A. 

With  A  and  the  latitude  of  the  place  L,  we  seek  in  Part  111.  the  correcliooA  X 
0.00265  COS.  2  L  arising  from  the  variation  of  gravity  with  the  latitude. 

For  the  approximate  height  A,  Part  IV.  gives  the  correction  A  x  *aM>j&j»'  ^rfaing 
from  the  diminution  of  gravity  on  a  vertical.     This  correction  is  always  additive. 

Finally,  when  the  height  s  of  the  lower  station  is  considerable,  the  small  correc- 
tion A  X  iinJ^[}  miy  I*  found  in  Part  V.     This  correction  is  always  additive. 

Example  1. 

M.  Humboldt  made  the  following  observations  on  the  mountain  of  Guanajuato,  in 
Mexico,  in  Latitude  21°,  viz. 

Oppor  sMilnn.  Iji-nt  notion  mv  ihs  la. 

Thermometer  in  open  air,     I'  =  70°  .3  (  =  77°. 5 

Thermometer  to  barometer,  T'  tz  70°.3  T  =  77''.5 

Barometer,  ft'  =  23.66  H  =  30.046 

■  Required  the  difference  in  the  height  of  the  two  stations. 
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OF  TWO   PLACES   BT  MEANS   OF  THE   BAROMETER. 


Part  I.  gives 


for  H  =  30.046  inches 
for   A  =  23.66  inches 


Difference 
Part  n.  gives  for  T  —  T'  =  TJ2, 

Approximate  altitude  a, 
^{t  +  f  —  64)  =  6.918  X  83.8, 

Second  approximate  altitude  A, 
Part  III.  gives  for  A  =  6806,  and  L  =  21% 
Part  IV.  gives  for  6806, 

Height  ahove  the  sea. 


27649.7 
21406.9 

6242.8 
—16.9 

6225.9 
+579.7 

6805.6 
+13,3 
+19.3 

6838.2  feet 


Example  2. 

M.  Glay  Lussac  in  his  celebrated  balloon  ascent  in  1805,  found  his  barometer  to 
ndicate  12.945  English  inches,  the  temperature  being  14^.9  Fahrenheit.  The  ba- 
ometer  at  Paris  at  the  same  time  indicated  30.145  English  inches  with  a  tempera- 
lire  of  87^.44  Fahrenheit.     Required  the  elevation  of  the  balloon  above  Paris. 


Tl  _.  T     .       (  for  H  =  30.145  inches, 
Part  I.  gives  j  ^^^  ^,  ^  ^^^^^  .^^^^ 


Height  of  balloon  above  Paris, 


27735.6 
5650.4 


Difference, 
Part  II.  gives  for  T  —  T'  =  72%54, 

22085.2 
—169.9 

Approximate  altitude  a, 
~  («  +  «'  —  64)  =  24.35  X  38.34, 

21915.3 
+933.6 

Second  approximate  altitude  A, 
Part  III.  gives  for  A  =  22848,  and  L  =  48**  50' 
Part  IV.  gives  for  22848, 

22848.9 
—8.2 

+82.1 

22922.8  feet. 
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rs.  —  LOdMIS. 


1.0 

1396. 

1.1 

1633. 

1.2 

1867. 

1.3 

3og<i. 

1.4 

2330. 

1.5 

ISS8. 

).e 

2T8J. 

1.7 

S008. 

1.B 

3231. 

1.9 

3151. 

119»0.3 
12148.2 
I2S05.1 
I2iei.0 
12616.1 
12770.2 
12923.5 
1307a.B 
1322T.3 
13377.9 
13637.6 
13676.5 
13824.5 
13971-7 

uiia.o 

14263.6 
14408.3 
I4S&2.3 
14695.4 
11837.8 
11979. 4 
1S120.S 
19260.3 
15399.7 
155383 
15676-2 
15813-3 
15949-8 
16085-5 
16220.5 
16354-8 
iei88-B 
16621-4 
16753-7 
16883-3 
17016-3 
17148-6 
17278-3 
1710S-S 
I7.'i33.7 

nnei-i 

17788-8 
17915-1 
18041-0 
18IIJ8.3 


8538.7 
86(il.8 
8784,0 
.8905.8 
9027.0 
9117.7 
19267.8 
19387.1 
19506.1 
19624.9 
19742-9 
I9.S60-S 
19977-2 
2009S.6 
S0209.1 
20324.8 
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REDUCING   F*ROMETR!CAL   OBSERVATIONS  TO   THE   LEVEI.  OF  TUB    SEA,  OE  TO  AST 
lEH   LEVKL,  AND  FOR  COMPUTING  DIFFERENCES  OF  ELEVATION   MEASUBED   BY  THB 
SKTEH,    BY  M.  C.  DIPPE. 

following  Inbles,  publiahed  by  M,  C.  Difpe,  in  iho  Astrononiisehr.  Narhrifhlfn, 

Sfi,  November,   I85G,  are  a  modification  and  extension  of  Gnuss's  iiihlei, 

led  in  Schuniacher''a  Jahrbuch,  for  1836  anil  tlic  following  ycnra,  which  nw 

on  ilie  formula  of  Laplace,     la  this  new  form  ihcy  answer  a  double  purpose. 

=  tlie  means  of  solving  a  problem  which  often  occurs  in  Meteorology,  v'z.: 

Rnce  of  elevation  beiween  two  stations,  and  ihe  lemperatiire  of  Ihe  oir  at 

..g  known,  to  reduce  Ihe  height  of  the  barometer  at  one  of  ihc  stniions  to  the 

II  11  would  have  at  the  oiher.     They  are  likewise  adapted  to  the  eompu'mion  vf 

Is  from  barometrical  observations. 

e  formula  of  Loplace,  which  has  been  used,  iho  Metres  being  reduced  to  Towes, 
le  Centigrade  degrees  to  degrees  of  Reiiumur,  reads  us  follows  ; 

«  =  M07.73  (l  + '  + ')  ( .  +  .  CO.  3  «  (l  +  ^)  I  log ;;  +  2  log  ( I  +  *)  { ^ 

IVbere  (  and  ('  ^  the  lempenitures  of  the  air,  in  degrees  of  Reaumur,  at  ihe  lower 
and  upper  station, 
b  and  b'  ^=  the  height  of  the  barometer,  in  any  scale,  reduced  to  the  frtezirji 
point,  at  the  lower  and  upper  station, 
k  ^=  the  diffcronco  of  level,  in  toiscs,  between  the  two  stations, 
r  ^=  the  dismtico,  in  toises,  of  the  lower  station  to  the  ccnti'c  of  the 

Earth, 
tft  =  the  latitude  oftho  place  of  observalion, 
a  =^  the  increase  of  gravity  from  the  equator  to  the  poles. 
Milking,  besides,  m  ^  the  modulus  of  the  common  logarithms,  the  formula  be- 
;omes,  with  sufficient  accuracy, 

log   i-log   ..   =  A     I  „„'^3    .   -^'  „  -=;:"}.,  ^-:^^-,^    .    ^i^   . 

Assuming  r,  or  the  radius  of  the  Eiinh,  at  45°  Imiiudo  =  3266631  toiscs,  and 
[  =  0.00^595,  instead  of  0.002845  adopted  in  Gauss's  lyblus,  and  making 

«  ^  log  J  — logS', 


uwlhcr-  l-vrl  is  given  by  tbf 


BAROMETRICAL   MEASUREMENT   OF   HEIGHTS. 

1.  log  U  =  log  A  +  a  -|-  ^  "i"  c'  ? 

2.  log  J  =  log  ^  +  II. 

Table  1.  contains  the  values  of  a  for  the  argument  t-^- 1' ;  10  units  are  to  be  sub- 
tracted from  the  characteristic. 

Table  IL  gives  the  values  of  c  for  the  argument  ^,  or  the  correction  for  the 
chnnj^e  of  gravity  in  latitude,  which  is  negative  from  0°  to  45°,  positive  from  45® 
to  90^ 

Table  III.  furnishes  the  values  of  c'  for  the  argument  h  in  toises,  or  the  correction 
for  the  decrease  of  gravity  on  the  vertical.  Both  in  Tables  II.  and  III.  the  values  of 
c  and  &  are  given  in  units  of  the  fifth  decimal  place. 

The  difference  of  elevation  of  the  two  stations  is  given  by  the  formula, 

1.  u  =  log  b  —  log  b*y 

2.  log  A  =  log  M  +  A.  +  c  +  ^'» 

in  which  A  is  the  arithmetical  complement  of  a,  and  the  corrections  c  and  &  receive 
contrary  signs.  For  the  sake  of  convenience,  the  values  of  A  have  been  placed  in 
Table  I.,  and  in  Table  III.  the  correction  for  A  is  found  in  another  column,  with  the 
more  convenient  argument  v  =  log  tt  -|-  A. 

If  the  heights  of  the  barometers  have  not  been  reduced  to  the  freezing  point,  then, 
B  and  B'  being  the  unreduced  heights  of  the  barometers,  and  T  and  T'  the  temper- 
ature of  the  attached  thermometer  in  degrees  of  Reaumur^ 

and  making  ^^^^-  =  /3, 

tt  =  log  J  —  log  h'  =  (log  B  —  iST)  —  (log  B'  —  fi  T). 
Instead  of  p  =  0.000098,  we  can  write  with  sufficient  accuracy  0.00010. 

Use  of  the  Tables. 

These  tables  can  be  used  in  any  latitude,  and  for  any  barometrical  scale  ;  but  the 
indications  of  the  barometers  must  be  reduced  to  the  freezing  point ;  and  the  tem- 
peratures of  the  air  must  be  given  in  degrees  of  Reaumur,  The  tables  suppose  the 
use  of  logarithms  with  5  decimals,  such  as  those  of  Lalande,  and  give  the  results 
in  toises. 

I.     For  Reducing  Barometrical  Observations  to  another  Level. 

Given  h  in  toises,  i,  t\  0,  and  b  or  b'. 
To  find  b  or  b'. 

In  Table  I.  with  the  argument  t  -|-  t\  take  a, 
In  Table  II.  with  the  argument  <^,  take  c, 
In  Table  III.  with  the  argument  h^  take  c', 

the  last  two  corrections  being  given  in  units  of  the  fifth  decimal,  making 

log  A  -f-  a  -f-  c  -|-  c'  —  10  (whole  units)  =  log  u. 
Then  wc  have 

for  a  level  lower  by  h  toises,  log  b  =  log  b'  -{'  u\ 
for  a  level  higher  by  h  toises,  log  b*  =  log  b  —  u. 

If  /i,  or  the  difference  of  elevation,  is  given  in  metres,  take  c',  which  is  always 
ncfrative,  from  Table  III.  (for  A)  with  the  argument  t>  =  log  A  +  9.71,  and  write 

log  M  =  9.7I0I8  +  log  A  +  a  +  c  +  c'  —  10  (whole  units). 

Then  again  is  log  b  =  log  b'  -|-  u. 


T^ 


In  th"    case  i  =  C  +  4°.9e 

1  =  I6». 

.78,  a 

Table  I.  for2e°.58givef 
Table  ir.  for  51"  48'  gm 
Table  HI.  for  498  toises 

log  A 
gives  c' 

=  4 

logu 
log  i' 

i 

BAROMETRIC  A  I.    MEASCREMEST    OF    R  EIGHTS. 

Eiample  1. 

t  of  the  baromelor,  reduced  to  the  freezing  point,  to  be  S'  = 

1^        10  temperature  of  the  air  t'  ■=.  11°. S  Reaumur,  and  the  lalimd« 

r  «o  ;   Iho  lucrease  of  heat  downwards  being  1"  Reaumur  for  100  lois's. 

the  height  of  the  barometer,  reduced  to  the   freezing  point,  at  a  slaUon 

h  =  498.2  toises  ? 

I,  and  (  +  ('  =  28'.58. 


■  0.OO0O7 

6.69297  - 
0.04931 

2.47040 


Exaniple  2. 

lose  the  reduced  barometer  b"  ^  598.6  millimetres  ;  the  temperature  of  (he 
-=  1S".0  Cflutigrade  =  li'A  Renumtir;  the  difference  of  elevation  k  =  2217 
ea  ^  ^  =:  3°.    The  temperature  of  the  air  at  the  lower  station  t  ^  27°. 5  CeO' 
,^de  =  22°.0  Reaumur,  and  (  +  1'  =  36° .4  Beaumur. 

™  ,      .        (log  8217=       3.34577 

Then  IogA  =  j     »  _j_       g^j^j^ 

3.05595     V  =  3.06 

a  ^        5.98750 

c  =  —  0.00112 

c'  =  —  0,00015 

logu  =        9.04218—  10 

u  =        0.1 10*20 
log  6'=        9.77714 
log  h  =        9.88734 
Barometer  at  the  lower  station  b  ^=        771.5  millimctrts. 


2.     For  Computing  Differences  of  Elevation  from  Barometrical  Ol/servatic 

Given  the  unreduced   height  of  the   baromelri 
B  and  B';  the  temperatures  of  the  attached  tlicn 
of  ihc  air,  (  and  (' ;  and  the  latitude,  ^. 

To  find  h,  or  ihe  dilTercncc  of  clcvniion  beUv. 

Subtract  (los  B'  —   10  T')   fnjm   (Ion  II  — 
nature  of  llie  signs  of  T  nnil  T',  ami  takinj;  lli< 
the  fifth  decimal.     Calling  ih^n  (lo;;  I!  —  10  T) 
heights   of  the    Biiromcltra  are   ruduceii  to  tlio  fri 
take. 

In  Tabic  I,,  A  with  the  argumeni  /  +  /', 

In  Table  II.,  with  the  orgument  <Ji,  lake  c 
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ilrr   at 

the   lower  and  upp*^  statj 
rs,  TundT';  tlie  tomperai- 

cfn  the 

two  Millions. 

10  T), 

:  numbi 

imviiic    ilue    nllpntioii    In 
■rs   lOTnriil   lOT' lis  iinn- 

:  fruc/i, 

■•;  B'  —  10  T')  ^  11,  or  if 
iig  ]ioinl,  log  b—  logi'  = 

BAROMETRICAL   MEASUREMENT   OF   HEIGHTS. 

Table  III.,  for  A,  with  the  argument  v,  take  &^  which,  in  this  case,  is  always 
live  ;  then,  remembering  that  the  values  of  c  and  d  are  given  in  units  of  the 
decimal,  we  have, 

tJ  -|-  c  -|-  c'  =  log  h  in  toises, 

c  -  -  c  -|-  c'  +  0.28982  =:  log  h  in  metres, 

V  -{•€-{•  c'  -{•  0.80584  =  log  *  in  English  feet. 

Example  1. 

:ation  B  =  329.013  Paris  lines  ;  T  =  + 15.88  R. ;  <  =  +  15.96  R. ;  <^  =  45  32. 
jBXxoTi  B'  =  268.215  Paris  lines  ;  T'  =  +  8.40  R. ;  <  =  +   7.92  R. 

<  +  f  =       23.88R. 

log  B  =  2.51722  —  10  X  15.88  =   2.51563 
log  B'  =  2.42848  —  10  x  8.4  =   2.42764 

u  =       0.08799 

log  u   =   8.94443 

A=   8.99982 

V  =  2.94425 
c  =  —  0.00002 

;  C=+  0.00012 

log  h  =       2.94435 
h  =       879.74  toises. 

Example  Q, 

ation  B  =  763.15  millimetres ;  T  =  <  =  25.3  Cent.  =  20.24  R. ;  <^  =  21. 
ation  B'  =  600.95  millimetres ;  T'  =  <'  =  21.3  Cent  =  17.04  R. 

<  4-  f  /  =  37.28  R. 

log  B  =  9.88261  —  10  X  20.24  =   9.88059 
log  B'  =  9.77884  —  10  x  17.04  =   9.77714 

u   =   0.10345 

logtt  =       9.01473 

A  =       4^  1337 

V  =  8.02810 
c  =  +  0.00084 
C  =  +  0.00014 

log  h  =       3.02908  for  toises. 
028982 

log  h  =       8.31 890  for  metres, 
log  h  =        3.02908  for  toises. 
0.30584 

log  h  =       3.83492  for  English  feet 
h  ==  1069.3  toises  =  2084.0  metres  =  6837.9  English  feet 
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lUREMENT   OF   HEIGHTS.— 

OF  THE  Temfebatdbes  op  the  Aik  in  Degrees  of  Reafufx, 
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Hi 

3.9.14.>) 

6.08235 

iE 

8.90765 

-17 

6.04 J3J 

iia 

3JI35IHI 

e.09108 

8.9D&92 

-16 

6.04320 

lit 

3.956S0 

6.0«I982 

B.9I0I3 

-15 

6.01207 

3.95793 

, 

6.O085(> 

z 

3.91144 

-14 

6.04094 

Hi 

8.9.-.S06     1 

;! 

6.0S730 

3.91270 

-13 

6.039H1 

"' 

:^•)riOl^    ] 

2 

e.0>itiO5 

fii 

3.91395 

-12 

6.0:1^69 

111 

S.9H1SI      1 

1 

6.0S4S0 

z 

3.9 1520 

-11 

6.03737 

'" 

B.9L21S     i 

0 

6.0S356 

3.91644 

-10 

6.03615 

8.96335 

9 

6-0«3I 

lis 

3.91769 

_  9 

6.03533 

119 

3.'JG4I>7 

a 

6.0S108 

"' 

8.91092 

_  B 

6.0S422 

m 

3.96573 

7 

6.07B84 

m 

S.920I6 

-7 

0.03.111 

111 

3.S<iG#9 

6 

6.0TSei 

1« 

8.92139 

-6 

6.03201 

Iw 

a.M79ll 

5 

6.07738 

3.92263 

-  5 

6.03090 

8.96910     1 

6.07616 

lis 

3.923S4 

_  .J 

6.029SO 

no 

3.117020 

3 

6.07194 

lii 

S.92506 

—  3 

6.02n71 

log 

S.97IW 

2 

6,07;!-2 

15] 

3.<12628 

_  2 

6.02761 

no 

S.9J239     ' 

1 

6.cn2r.o 

)iJ 

9.927BO 

-" 

6.02652 

'Z 

3.i)73l8     1 

0 

6.07139 

3.92S71 

6.02543 

10^ 

3.974S7     : 

9 

6.0-009 

3.92991 

6.0i434 

3.!l-5b6 

i9 

6.0(>S«8 

131 

B.931IZ 

8.02328 

ms 

3.HT671      ' 

7 

6.0H-63 

l» 

3.93232 

6.02217 

ma 

3.a77S3 

S 

6.06C49 

ul 

3.93352 

6.02109 

Z 

3.97891      ] 

5 

fi.06,-.39 

3.93471 

6.02002 

3.97998     ! 

1 

6.0li4IO 

119 

3.113590 

6.01S95 

■"" 

S.WSlOi 

3 

6.06291 

119 

3.93709 

6.01787 

lOH 

3.93213     1 

2 

6.06173 

118 

3.93S27 

6.016N0 

107 

3  flssao 

» 

6.DU0J3 

ul 

3,93945 

6.01574 

Im 

3-98426 

0 

6.0337 

3.91063 

6.0H68 

3.98532 

9 

6.03S1!! 

113 

3.94181 

6.0l3i;2        1 

3.9^638 

S 

6.05702 

III 

K.942B8 

6,01-JjB        '        "" 

3.9S74I 

7 

6.0J5S:. 

IIJ 

3.91115 

6,nii.-i0            ""■ 

3.9*1*50 

6 

6.0iJ69 

!u 

3.m5;ii 

"' 

O.OIOlJ               "^* 

3.118955 

■J 

6,0i3,J2 

^^^           a.'MiM^ 

li.(""HO 

3.!)90H0 

1 

6.0-J121 

"" 

Jl.STt, 

u'iLi-n           "" 

3.H9263 

i 

f..0.>0O-i 

lu 

-■Hiwri 

^I.'H              "" 

3.99374 

1 

6.0l«!m 

.9,-,l  10 

^,(liloJ2                "" 

3.99478      ! 

0 

ti.OHTfi 

■"'-"-  1 

.-.■0 

GM«nS 

3.99583 
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C««r«oo(« 

■      ■    " 

<+'■ 

t  +  f 

" 

WamDc. 

.* 

R-a.„. 

" 

r""™" 

A 

+20- 

6.00418 

m 

359582 

+40° 

6.9S3R3 

:: 

4.01607 

21 

6.00315 

3.99685 

41 

6.98291 

4.01706 

22 

6.00212 

8.99788 

42 

6.98195 

4.01803 

23 

6.0010d 

3.99892 

43 

6.98097 

w 

4.01903 

2i 

6.00006 

8.99994 

44 

B.9T99B 

M 

4.02002 

25 

S.99903 

Ml 

4.00097 

45 

5.97900 

« 

4.02100 

2S 

S.9a801 

4.00199 

46 

5.97803 

4.02197 

27 

6.9S699 

4.00301 

47 

5.97705 

98 

4.02295 

as 

B.91IJ»7 

10) 
101 

4.00403 

48 

6.97608 

97 

4.02392 

29 

B.99193 

4.00505 

49 

6.9T91I 

97 

4.02489 

30 

6.993H4 

4.00606 

60 

6.9T4I4 

4.02586 

31 

S.<l93!t3 

101 

4.00707 

61 

6.97817 

B7 

4.026^3 

33 

S.99I92 

101 

4.00:409 

62 

6.97221 

^ 

4.03779 

S3 

S.1KI091 

101 

4.00909 

63 

6.H7124 

4.02S76 

S4 

5.9899 1 

I" 

4.01009 

64 

6.9J0i8 

M 

4-02972 

Si 

5.98890 

4.01110 

69 

6.96033 

4.03C67 

Sti 

S.98790 

lOD 

4.01210 

se 

B.968M7 

M 

4-ail63 

87 

6.98691 

M 

4.01309 

67 

6.9tt7J3 

91 

4.C3253 

38 

6.93S91 

» 

4.01409 

S8 

5.96646 

96 

4.03334 

39 

G.98492 

4.O10O3 

59 

6.96551 

91 

4.03449 

11.     Latitude.  —  Correction  for  t 


' 

Fo. 

latfaaSlgiuofc. 

h 

u.,,. 

r,t*,lBTol«., 

h    1  c- 

:   FwA 

* 

' 

* 

. 

c 

'!> 

•P 

4> 

■ 

0    - 

13<- 

90 

16 

-m^ 

15 

30 

-r.6+ 

60 

100 

1 

1600 

21 

8 

1 

13 

89 

18 

se 

71 

31 

lis 

S9 

200 

3 

noo 

28 

9 

a 

12 

88 

7 

93 

7a 

32 

49 

58 

300 

4 

laoo 

21 

0 

3 

13 

87 

.'* 

91 

72 

an 

4li 

BT 

400 

6 

1900 

25 

1 

4 

12 

86 

9 

89 

11 

34 

42 

56 

BOO 

7 

2000 

27 

2 
3 

1 

.=i 

II 

ft,1 

l>f> 

86 

70 

35 

39 

55 

COO 

8 

2100 

28 

6 

10 

81 

21 

81 

64 

3ri 

a.) 

34 

700 

9 

2200 

29 

3 

7 

09 

fS 

32 

81 

6J4 

37 

31 

63 

800 

11 

2:in0 

31 

6 

H 

0-t 

82 

23 

78 

67 

38 

27 

52 

900 

12 

2400 

82 

7 

9 

07 

81 

31 

-5 

66 

39 

23 

51 

1000 

,, 

25U0 

83 

3 

Ift 

0,i 

80 

25 

72 

65 

-10 

20 

60 

1100 

15 

2600 

83 

0 

11 

01 

79 

26 

69 

« 

16 

49 

1200 

16 

2700 

86 

1 

12 

on 

7-4 

27 

68 

63      42 

13 

48 

1300 

17 

2800 

37 

3 

13 

IH 

77 

28 

63 

63      43 

8 

47 

1400 

19 

2900 

39 

3 

H 

OU 

76 

29 

60 

4 

46 

1500 

20 

8000 

40 

J 

1 

1.-. 

W- 

7.^ 

30 

-5Sf 

60 

43 

-0+ 

43 

1600 

21 

KM 

n 
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-DCCIWB  BAHnMETBlCiL  OBSERVATI0S8  TO  ANOTBBB  LEVEL,  AND  FOS  COMPUTIN6 
TEBEXCES   OP    ELEVATION   HRASURED   B7  THE   BAROMETER,   BY  X.   C.    SIPPB. 


No.  1088  of  llie  Astronomisclie  Nackrichtcn,  published  in  June,  )8&7,  Ds. 
I'E  gives  the  Mlowing  set  of  Tables  for  reducing  Iki  rain  el  rice  I  observations  to 
her  level,  nnd  for  com|iuting  heights.  These  tnblcs,  being  buiied,  us  ibe  prc«-d- 
■  ones  (IV.),  on  the  formula  of  LHplacc,  nnd  computed  with  the  same  constaiiis, 
i  results  nearly  identical,  but  dispense  with  the  use  of  logarithms. 


UsB  OF  THE  Tables. 

The  tables  suppose  the  height  of  the  barometer  to  be  expressed  in  French  inches 

3r  Paris  lines,  and   the  temperature   in   degrees  of  Reaumur;    they  give   the  difler- 
:npcs  of  level  in  French  toises. 
The  signs  used  have  the  following  signification  :  — 


At  Low. 

Station 


B   ^  Observed  [leight  of  Bamm  Pa       ! 

T  ~  Attached  Thermomete     n   1      re        f  R        n 

b    r=  Darometcr  reduced  to  h    frc  po 

(    =r  Temperature  of  the  ai    d    al    d  Tl     mon 

B'  =  Observed  Height  of  Baron 

T  ^  Attached  Tliermoinele 

b'  =  Barometer  at  the  froczmg  point. 

t  =  TemiHirature  of  the  air. 

ip   =  Latitude  of  the  place. 

A   ^=  Difference  of  elL'Vatiun  between  the  two  stations. 


I.     For  Rahichiii  n,inmiln>„!  Ohscrmli. 


Given,  h  in  tuis.'s  '.  ''.  </■,  ■"'•^  >'  <"•  '''■ 
To  find  b  or  b\ 


BAHOMETRICAL   MEASUREMENT   OF   HEIGHTS. 

In  Table  I.,  with  the  argument  2  r,  take  t'  ; 

In  Table  III.,  with  the  arguments  h  and  r,  take  C ; 

In  Table  IV.,  with  the  arguments  h  and  <^,  take  O ; 

Make,  further, 

tt  =  A  +  C  +  C  and  -^^  r' ; 
And  if  b'  be  given,  and  b  required. 

In  Table  II.,  with  the  argument  by  take  II ; 

tJ.cn  is  .       II  =  H'  +  («  -  -l^  r'). 

and  the  Iiciglit  of  the  barometer,  in  Table  II.,  due  to  11,  is  b  required. 

If  ft  be  given,  and  b*  required  for  a  level  liigher  by  h  toises,  then, 

In  Table  II.,  with  the  argument  ft,  take  H'. 
Make,  further, 

H'  =  H-(«--;-r'), 
and  ft'  is  the  height  of  the  barometer  in  Table  II.,  corresponding  to  H'. 

Example,   1. 

Suppose  the  height  of  the  barometer  reduced  to  the  freezing  point  to  be  ft'  = 
295.39  Paris  lines  ;  the  temperature  of  the  air  t'  =  11®.8  Reaumur;  and  the  latitude 
4>  =  51°.18;  the  increase  of  heat  downwards  being  1®  Reaumur  for  100  toises. 
What  is  the  height  of  the  barometer  reduced  to  the  freezing  point,  at  a  station  lower 
by  h  =  498.2  toises  ? 

In  this  case,  /'  =  11*'.8 ;  t  =  11^8  +  4^98 ;  t  +  t'  =  28^58  ; 

2  r  =  -~  =  14^29  ;  r  =  7M5 ; 

and  according  to  Table  I.  t'  =  +  6«67. 

With  h  and  r,  in  Table  III.,  we  find  C  =  —    1.4 
With  h  and  0,  in  Table  IV.,  we  find  C  =  +    0.3 

We  add  h  =     498^ 

and  we  have  u  =     497.1 ; 

—  tL  r  =  —  33.15 

100 

463.95  » 

With  ft',  in  Table  II.,  we  find  H'  =     367.86  ^* 

H  =     831.81 

Finally,  with  H,  in  Table  II.,  we  find  ft  =  330.91  Paris  lines,  which  is  the  required 
bright  of  the  barometer  at  the  lower  station.     Gauss's  tables  (IV.)  woulH  ^J      ' 
330.90  lines. 

D  61 


iod 

-    4.9n 

T» 

-.  +  6.67 

29  83 

2M 

^4 

T«. 

.  +  8a.l5 

BAROMETRICAL   MEASUREMENT   OF   HEIGHTS. 

Example  1. 

Suppose  to  be  given, 

B  =  333.6  Paris  lines ;  T  =  +  17*.0  Reaumur ;  ^  =  +  IS'^.O  R. ;  <^  =  48 
B'  =  289.9  Paris  lines  ;  T'  =  +  }^^  Reaumur  ;  <'  =  +  ]^  R- 

T  —  T'  =    0°.7  /  4-  f'  =  +  34^2 

T  ==  4-     8.55 
In  Table  II.  with  B  take  H  =  864.9 
«         with  B' take  H'  =  29 1.2 


II  — IT 

100 


6.737 


H  —  H'  =  573.7 

TT  -IT'  T  ■»+8.56 

T  =    49  OS  *6  96 

100  2.87 

.29 


«-"-.-«.oe 


_(T  — T')  =— 0.7_ 

u  =  622.06 

In  Table  III.,  with  u  and  t,  take  C  =  -f  1.8 
In  Table  IV.,  with  u  and  (j},  take  C  =  —0.2 
In  Table  V.,  with  T  —  T'  and  r  take  C"  =      0.0 

Difference  of  elevation,  or  A  =  623.66  toises. 

Gausses  Tables  give  623.64  toises. 


Example  2. 

Suppose  to  be  given, 

b  =  342.68  Paris  lines  ;  <   =  —  10^38  Reaumur  ;  <l>  =  65^. 
i'  =  285.47  Paris  lines ;  i'  =  —  14^.94  Reaumur ;  T  —  T'  =  0^.  R. 

t  +  l'  =  —  25**.32 
T  =  —      6.33 
In  Table  11.  with  b  take  H  ==    974.58 
"         with  b*  take  H'  =    228.28 

H  —  H'  =    746.30  "i^"'--     ^^ 

TT  TT/  T    =  —6.88 

-  T  = 47  24  **  "8 

100  2.24 

.22 


u  =    699.06  H-n'     -^77 

~  100  -^-*^-2^ 


In  Table  III.,  with  u  and  t,  take  C  =  -|-  1.8 
In  Table  IV.,  with  u  and  <j!),  take  C'  =  —  1.2 

/*=    699.66 

Gauss's  Tables  give  h  =    699.72  toises. 
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V. 

TABLES 

FOR 

REDDCING  BABOMETRICAL   OBSERVATIONS   TO 

ANOTHER   LEVEL,   AKD 

F0> 

COJIFDTIHG   DIFFERENCES 

OF  ELEVATIOH 

,    BY    M 

C.    l,if 

PE. 

T»nLE  I.  —  Jr^umait,  the  ob«nci]  Height  of  tlie  Barompit 

at  piihcr  StBiion 

Tentlu  of  >  Uog. 

' 

.  1   .  1  ,   1  . 

'h 

6 

' 

6 

S 

»-«™-                          .■ 

270 

O.T 

2.3 

S.7 

5.2 

6.7 

8.2 

6.7 

11.2 

12.8 

144 

1     2TI 

15.8 

K.S 

18.8 

20.3 

21.8 

23.3 

21.8 

26.3 

27.8 

29J 

j     2Ti 

S0.8 

82.3 

E3.8 

33.3 

36.8 

38.3 

3B.9 

41.3 

42.8 

4IJ 

273 

«.8 

47.3 

48.8 

60.3 

61.8 

G3.3 

64.8 

56.3 

67.8 

iS.) 

211 

60.8 

62.2 

63.7 

65.2 

66.7 

68.S 

69.7 

71.9 

72-7 

74.1 

1     27i 

75.a 

77.1 

73.6 

SO.I 

81.6 

83.1 

84.5 

86.0 

87.8 

S»J) 

'wiMh, 

1     278 

90.6 

91.9 

93.4 

94.9 

96.4 

97.9 

99.3 

100,8 

102.3 

103.8 

277 

103.2 

106.7 

108.8 

109.7 

111.1 

tt2.6 

114.1 

115,6 

117.0 

118.5 

278 

1200 

121.4 

122.9 

124.4 

I25.S 

127.3 

128.8 

130.2 

131.7 

131.1 

279 

131.6 

136.1 

137.8 

139.0 

140.5 

142.0 

143.1 

144.9 

146.3 

I47J 

ZljO 

149.3 

150.7 

152.2 

153.6 

155.1 

166.5 

158.0 

139.5 

160.9 

I«tl 

231 

163B 

165.3 

166.7 

163.2 

169.6 

171.i 

I72.S 

17J.0 

175.4 

176J 

2sa 

178.3 

179.8 

181.2 

182.7 

184.1 

195.6 

187.0 

199.5 

189.9 

U1.4 

2S3 

19-2.8 

191.2 

195.7 

197.1 

198.6 

200.0 

301.4 

202.9 

204.3 

20SJ 

2S4 

207.2 

208.6 

210.1 

211,5 

213.0 

214.4 

215.8 

217.3 

2I8.T 

220.1 

!     295 

221.6 

223.0 

234.4 

225.9 

227.3 

229,7 

230.2 

231.6 

233.0 

234.1 

I     2^8 

23J.9 

237-3 

238.7 

240.2 

241-6 

243.0 

244.4 

215.9 

247.3 

S48.7 

1     287 

250,1 

251.6 

2S3.0 

254.4 

255.8 

267.3 

258.7 

260.1 

261.S 

HI) 

a*  iHh. 

1      28B 

2W.1 

265.8 

267.2 

268.6 

270.0 

271.4 

272.9 

274.3 

275.7 

277.1 

SS9 

27-l.i 

279.9 

281.8 

282,9 

281.2 

285.6 

287.0 

28S.1 

289.8 

291.2 

2!KI 

^•12.6 

294.0 

B93.4 

296.8 

298.3 

299.7 

301.1 

302.5 

303.9 

305.1 

291 

306.7 

303.  ( 

309.5 

310.9 

312.3 

313.7 

315.1 

316.3 

317.9 

3IU 

292 

320.7 

322  1 

323.5 

324.9 

326.3 

327.7 

329.1 

330.5 

331.9 

33IJ  j 

29a 

331.7 

336.1 

337.5 

S38.9 

340.2 

341.6 

343.0 

314.4 

345.8 

317.1 

291 

319.6 

350.0 

351.4 

352.8 

354.2 

355.5 

356.9 

359.3 

359.7 

361.1 

295 

362.5 

36S.9 

365.2 

366.6 

368.0 

369.4 

370,8 

372.3 

373.5 

374,9 

298 

376.3 

377.7 

379.1 

3^0,4 

38 1. 8 

3h3.2 

3^4.6 

383.9 

SS7.S 

39#.7 

29T 

390.1 

391.5 

392.9 

394.2 

395.6 

397.0 

399.3 

399.7 

401.1 

401.1, 

29S 

40:1.8 

405.2 

406.S 

407.9 

409.3 

410.7 

412.0 

413,4 

414.8 

418.1  I 

299 

417.5 

418.9 

420.2 

421.6 

423.0 

421.3 

425.7 

427.1 

428.1 

429J  1 

aaiHii 

1    SM 

<S1.1 

432.5 

433.9 

435.2 

4.W.6 

437.9 

439.3 

440.7 

442.0 

441.J 

301 

441.7 

416.1 

417.5 

418.8 

450.2 

451.6 

452.9 

4B4.2 

453.6 

436.» 

m 

458.3 

459.6 

461.0 

462.3 

4B3.7 

463.0 

466.1 

467.8 

469.1 

470,5      ■ 

S03 

471.9 

473.1 

474.5 

47S.9 

477.2 

478.5 

479.9 

481.2 

492.6 

4S3J     ■ 

1     »• 

485,3 

4S6.6 

487.9 

4P9.3 

490.6 

492.0 

493  3 

491.7 

496.0 

4n.<   ■ 

«3 

«■' 

600.0 

S0I.4 

602.7 

eoi.o 

505.4 

606.7 

609.0 

•"■* 

iiai  H 

l«« 

512.0 

S13.4 

S14.7 

616.0 

617.1 

B1B.7 

fitO.I 

B21.4 

ei2.T 

m*jB 

^K 

r 

6\       ^^ 
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■ 

i 

■ 
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1.    Conlintied. 

» 

-■ 

9 

s 

4 

s 

6 

» 

8 

e 

Ig          G12.0 

613.4 

G11.7 

518.0 

617.4 

618.7 

520.1 

631.4 

632,7 

524.0 

it     1    323.4 

528.7 

628.0 

529,1 

630.7 

632.0 

633.4 

634.7 

636.0 

6S7.4 

B          tU.7 

540.0 

641.3 

612,6 

641.0 

61S-3 

546.6 

647.9 

619.3 

BS0.6 

i         iSl.9 

553.2 

551.6 

555,9 

537.3 

6i;8.5 

659.8 

661,2 

662.6 

663.8 

»       NS.I 

56S.4 

669.1 

570.4 

571.7 

573.0 

674.3 

675.6 

676.9 

a     tte.8 

679.6 

6S0.9 

682.2 

583.5 

684.8 

586.1 

587.5 

63S.6 

590.1 

3          691.4 

B92.7 

694,0 

695.3 

59B.6 

697.9 

B99.2 

600.6 

G01.9 

fioa.a 

3          604.S 

605.8 

60T.I 

B08.4 

609.7 

611.0 

612.3 

613.6 

814.9 

616.2 

4         fll7.5 

618.9 

620.1 

B2I.4 

622.7 

621,0 

62.5.3 

636.6 

637-9 

639.3 

5         630.5 

6SI.8 

633.1 

634.4 

6^5,7 

687.0 

638.3 

639-6 

640-S 

642.1 

e          64-14 

61  J. 7 

616.0 

647.3 

6^8,6 

649.9 

651.3 

653.5 

653.8 

653.1 

7         6S9.3 

657.6 

658.9 

660,3 

661.5 

662.8 

664.1 

66S.4 

666.6 

667.9 

8         669.2 

670.5 

671,8 

673.1 

674-3 

675.6 

676.9 

678-2 

679.5 

680.8 

9         6^2  0 

683.3 

68I.G 

68  5. 9 

687,2 

888.4 

eS9,7 

691-0 

692.S 

693,6 

0         691.8 

696.1 

697,4 

698.7 

699.9 

701.2 

702.5 

703-8 

705.0 

706.3 

1           707.6 

70S.9 

710.1 

711.4 

712,7 

713,9 

71S.3 

716-5 

717.7 

719.0 

2          720.3 

731.6 

722.8 

124,1 

725.4 

736.6 

737.9 

729.2 

730,4 

731.7 

3          733.0 

734.2 

73S.B 

736.7 

733.0 

739.3 

740.5 

741.8 

743.1 

714,8 

4          745.6 

746.8 

748,1 

749.4 

750.6 

751.9 

763.2 

734.4 

765.7 

756.9 

5          739.2 

759.4 

760,7 

761.9 

763.2 

76J-B 

765.7 

767.0 

768.3 

769.6 

8          770.7 

7720 

773.2 

774.5 

775.7 

777.0 

778.2 

779.5 

780.7 

782.0 

7          783.2 

784.5 

7«.7 

787.0 

788.2 

789.8 

790.7 

792,0 

793.2 

791.5 

S         793,7 

797.0 

79S.2 

789.4 

800.7 

801.9 

803.2 

804.4 

805.7 

606.9 

9         803.2 

809.4 

810.6 

811.9 

613.1 

814.4 

815,6 

816.8 

818.1 

819.3 

0         830.6 

821.8 

823.0 

B24.8 

825.5 

826.7 

928.0 

629.2 

830.4 

831.7 

1         833.9 

834.3 

835.4 

S3B.8 

837.9 

8.19.1 

840.3 

841.6 

812-8 

844.0 

it           845.2 

816.5 

847.7 

648.9 

850.2 

651,4 

853,6 

853.9 

e.'io.i 

85S.3 

a           8S7.5 

658.8 

860.0 

861.3 

862.4 

863,7 

Sfi4-9 

866.1 

667-3 

866,6 

I          869.8 

871.0 

872.2 

873.4 

871.7 

675.9 

677.1 

87S.S 

679  « 

880.8 

5          882.0 

883.2 

884.4 

eS5.7 

8S8.9 

888.1 

869-3 

890.6 

691.7 

893.0 

S         894.2 

895.4 

896.6 

897.8 

899.0 

900.3 

901.5 

902.7 

.0,., 

905.1 

T         908.3 

907.B 

008.7 

909.9 

911.2 

912.4 

913.6 

914.8 

916.0 

917.2 

B         918.4 

919.6 

920.8 

932.0 

92.1.3 

924.5 

925.7 

926.9 

938,1 

929.3 

9         930.5 

931.7 

932.9 

934.1 

935.3 

936.5 

987.7 

938-9 

940.1 

941.3 

0         913.5 

913.7 

944.9 

946.1 

947-3 

91S.3 

9J9.7 

950.9 

952,1 

953.3 

■         »U.i 

055.7 

9J6.9 

95B.1 

959.3 

960.& 

961.7 

962.9 

964.1 

065.3 

966.S 

967.7 

968.9 

970.1 

971-3 

972  5 

973.7 

974.9 

976,0 

977.2 

979.4 

979.8 

980.S 

9B2.0 

983,2 

984.4 

995-6 

986.9 

987,9 

9:9,1 

990.3 

991.5 

992.7 

993.9 

995.1 

996-2 

997-4 

998.6 

999,8 

IO0I.O 

1002.2 

1003.4 

1001.5 

1005.7 

1006,9 

1009.1 

1009.3 

1010-5 

lOll.fl 

1012.B 

1014.0 

1015.2 

1016,4 

1017.5 

1018.7 

1019,9 

1021,1 

1022.3 

1023.4 

1021.6 

1025.S 

1027.0 

1028,1 

1029.3 

1030.B 

1031.7 

1033,8 

1031.0 

1035.2 

103G.4 

1087.0 

1083.7 

1039.9 

1041.1 

1042.2 

1043.4 

10446 

1045  9 

1016  9 

1019.1 

E 

■ 

■1 

■ 

m 

■ 

M 

i 

« 

■1 

■ 

^* 

« 

1 
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Table  11. 

1 

COEHECTIOM    FOR   THE    TEMPERATUHE    OP   THS  AIB. 

■ 

Abgcmemt,  2i  = -■^'. 

^ 

- 

Diff. 

2t 

T' 

IJiff. 

.r 

I* 

Diff.  Il  a  T 

T* 

«| 

-H.29 

-13 

-6.88 

+  1 

■HJ.SO 

..,  h» 

+  6.54 

-I3.6J 

" 

-Tl 

-5.S2 

Q.M 

2 

0.99 

o'              " 

6.99 

a.M 

^u 

-13.00 

" 

Ji 

-10 

-5.26 

O.SB 

3 

1.18 

0 «   J      " 

7.41 

0.U 

-12.36 

' 

-  9 

-4.71 

O.Si 

4 

1.96 

17 

7 

AS 

*■" 

-1I.7S 

„ 

B1 

-  8 

-4.1T 

0.14 

e 

3.44 

0  47 

18 

6 

26 

*"" 

-^■J 

-11.11 

-  7 

-3.63 

6 

2.91 

19 

8 

86 

-w 

-10,50 

-  6 

-3.09 

7 

S.38 

r« ! « 

9 

09 

tAI 

-18 

-  9.S9 

' 

' 

-  5 

-2.36 

"'*' 

8 

3.S5 

■  I  '■ 

9 

50 

*■*' 

-IT 

-  e.2a 

'- 

*»   1    _4 

-2.01 

0.M 

9 

4.31 

22 

9 

91 

CJI 

-16 

-  8.70 

^ 

-1.52 

10 

4.76 

0  «    1      ^ 

10 

31 

I'rt 

-Ij 

-  8.11 

-  2 

-1.01 

11 

B.21 

!4 

10 

71 

•4 

-  7.B3 

'' 

1. 

_  1 

-0,50 

O.SI 

12 

5.S6 

S5 

II 

II 

g.u 

3 

-  6.i(5 

" 

■" 

0 

0.00 

D.M 

13 

6.10 

o'!i    '"' 

11 

50 

... 

li 

-  6.88 

+  1 

+0.60 

+U 

+6.SI 

•■**       +27 

+11.89 

Table  III.  for  C. 

Abodhbhts,  k  and  i. 

In  wnpnllB 

n^ighu  «HrH  the  t\^<  -t  r,-  Arpin. 

enU,  T  .hd  X 

1 

— S" 

—*<' 

o° 

0.1 

0.1 

O.l 

0.2 

0.2 

0.3 

0.4 

0.4 

0.4 

0.5 

0.6 

0,5 
0.6 

0.5 
0.6 

0.7 

0.7 

0.8 

0.8 
1.0 
1.1 
1.2 

1.1 
1.5 

l.U 

0.9 
1.0 
1.1 
1.3 

1.4 

;:; 

1.^ 

0,9 
1.0 
1.2 
1.3 

1..^ 
1.6 
l.S 

+4" 

+8= 

H-ia" 

+  16' 

0.1 

0.1 

0.1 

0.1 

0,3 

0.3 

0.3 

0.3 

0,4 

0.4 

0,4 

0.1 

0.5 

0.6 

0.6 

0,6 

0,7 

0.7 

0.7 

0," 

n.B 

0.3 

0,9 

0,9 

0,9 

1.3 
1.4 

1.7 

1.0 
1.3 

1.9 

1.0 
1.2 

1.6 
l.S 

1,3 

2,0 
2.3 

2.2 

2,1 
2.3 

2.1 
2,6 

3.0 

a.a 

3,5 
2,7 
2,9 
3,1 
a,il 
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Table  IV.  por  C. 

CORRECTION    IN    TOISES   FOR   THE   CHANGE    OF   GRAVITY   IN    LATITUDE. 


In  computinjv  Heights,  reverse  the  sijrns  of  C.    AiiorMEXXS  tp  nnd 


11. 


Latitude. 


Approximate  DiffereDce  of  Lcrt* I,  In  Toises. 


'■^ 


+ 


lOO 


0 

90 

0.3 

5 

85 

0.3 

10 

SO 

0.2 

15 

75 

0.2 

20 

70 

0.2 

25 

65 

0.2 

30 

60 

0.1 

35 

55 

0.1 

86 

54 

0.1 

37 

53 

0.1 

3S 

52 

0.1 

39 

51 

;  0.1 

40 

50 

•    0.1 

41 

49 

0.0 

42 

48 

0.0 

43 

47 

0.0 

41 

46 

0.0 

45 

45 

0.0 

200  300  400  500 


0.5 
0.5 
0.5 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 


0.8 
0.8 
0.7 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
O.l 
0.0 
0.0 


1.0 
1.0 
1.0 
0.9 
0.8 
0.7 
0.5 
0.4 
0.3 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 
0.1 
00 
0.0 


1.3 
1.3 
1.2 
1.1 
1.0 
0.8 
0.6 
0.4 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.1 
O.l 
0.0 
0.0 


COO 

700 

SCO 

1.6 

1.8 

2.1 

1.5 

1.8 

2.0 

1.5 

1.7 

2.0 

1.3 

1.6 

1.8 

1.2 

1.4 

1.6 

1.0 

1.2 

1.3 

0.8 

0.1> 

1.0 

0.5 

0.6 

0.7 

0.5 

0.6 

0.6 

0.5 

0.5 

0.6 

0.4 

0.4 

0.5 

0.3 

0.4 

0.4 

0.3 

0.3 

0.4 

0.2 

0.3 

0.3 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

O.l 

0.1 

0.1 

0.0 

0.0 

0.0 

f^OO  ICOO 


2.3 
2.3 
22 

2.0 
1.8 
1.5 
1.2 
0.8 
0.7 
0.6 
0.6 
0.5 
0.4 
0.3 
0.2 
0.2 
O.l 
0.0 


2.6 
2.6 
2.4 

2.3 
2.0 
1.7 
1.3 
0.9 
0.8 
0.7 
0.6 
0.5 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0 


Table  V.  for  C". 
Arguments  t  and  T  —  T'.    To  be  used  only  in  comimting  Heights. 


T  — T»        . 

ReHumnr         — 12^ 


Correction  for  T  —  T ,  in  Toises,  with  the  same  sign ;  t  s^ 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


0.0 
0-2 
0.4 
0.6 
0.8 
1.0 
1.1 
1.3 
1.5 
17 
1.9 


—10° 

-8° 

^o 

^a 

— 2° 

Oo 

+2° 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

O.l 

0.1 

O.l 

o.l 

0.1 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

o.l 

0.5 

0.5 

0.4 

0.4 

0.3 

0.2 

0.2 

0.7 

0.6 

0.5 

0.5 

0.4 

0.3 

0.2 

09 

0.8 

0.7 

0.6 

0.5 

04 

0.3 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

1.2 

11 

0.9 

0.8 

0.7 

0.6 

0.4 

14 

1  2 

1.1 

0.9 

0.8 

0.6 

0.5 

1.6 

1.4 

1.2 

1.1 

09 

0.7 

0.6 

1.7 

1.5 

1.4 

1.2 

1.0 

0.8 

0.6 

+4<>  ,   +0° 


0.0 
0.0 
0.1 
0.1 
0.2 
0.2 
0.3 
0.3 
0.3 
0.4 
0.4 


0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 


Correction  for  T  —  T*  with  contrary  lign ;  t  a 

T— T* 

1 

!    0.0 

+  100     _|.120 

+  14° 

T  — T' 

+80 

+10° 

-fiao 

+  140 

1 

0.0 

0.0 

0.0 

6 

0.0 

0.1 

0.2 

0.3 

2 

!;      0.0 

0.0 

o.l 

0.1 

7 

i     0.0 

0.1 

0.2 

0.3 

3 

;,    0.0 

0.0 

o.l 

0.1 

8 

0.0 

o.l 

0.2 

0.4 

4 

;i  o« 

0.0 

o.l 

0.2 

9 

0.0 

0.1 

0.2 

0.4 

5 

i'    0.0 

0.1 

0.2 

0.2 

10 

0.0 

0.1 

0.3 

0.4 

D 
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Table  II. 

COBRECTIOX    FOB   THE   TKMPEBATURE    OF   THE   AIR, 


l' 

Dit 

-H-29 

-18.00 

p.at 

-12.30 

o.ei 

-11.78 

BM 

-11.11 

-10.30 

o.S) 

-  9.89 

0.«1 

-  9.2SI 

-  8-70 

n.js 

Biff.  I 


Diff. 


1  ^^ 

f' 

|,u 

+  fl.54 

15 

6.9S 

16 

7-41 

17 

7.83 

IS 

6.26 

IB 

8.S8 

SO 

9.09 

81 

».iSO 

22 

9.91 

1      83 

10.31 

£4 

10.71 

25 

11.11 

26 

11. SO 

+37 

+  II.89 

Table  III.  for  C 
AsovuaHTe,  h  and  i. 


-16° 

-IS" 

-.. 

-.. 

Oo 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.3 

0.2 

0.8 

0.3 

0.3 

0.1 

0.4 

0.4 

0.4 

0.5 

n.j 

0..5 

0,5 

D.S 

0.6 

0.6 

0.6 

0.6 

0., 

0.7 

0.7 

0.7 

0.i!l 

0.8 

O.S 

0.8 

0.9 

0.9 

0.9 

0.9 

1,0 

1.0 

1.0 

1.0 
1.1 

1.2 

1..'. 
l.fi 

1.1 
1.2 

1.3 
1.6 

2.1 

1.1 
1.2 

1.4 
1..-. 

■>.■> 

1.3 

1.2 
1.3 

1.6 

2.0       1 

2,:t       , 

+4° 

+8" 

0.1 

0,1 

0.3 

0.3 

0,4 

0,4 

0.5 

O.fl 

0.7 

0.7 

0.8 

O.S 

!:; 

1.0 
1.3 

]i 

1.9 

2.3 
2.4 
3.1! 

2.4 
2..'. 

2.9 
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Table  IV.  por  C, 

CORRECTION    IN   TOISES   FOR   THE   CHANGE    OF   GRAVITY   IN    LATITUDE. 


In  computing  Heights,  reverse  the  signs  of  C    Argumexts  tp 


and 


V. 


Latitude. 


Approximate  Difference  of  Lerel,  In  Toi«eit. 


—  + 


0 
5 

10 
15 
20 
2> 
30 
35 
86 
37 
33 
39 
40 
41 
42 
43 
44 
45 


T  —  V 
Rennmnr 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


90 
85 
80 
75 
70 
65 
60 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 


100 

200 

300 

400 

500 

0.3 

0.5 

0.8 

1.0 

1.3 

0.3 

0.5 

0.8 

1.0 

1.3 

0.2 

0.5 

0.7 

1.0 

1.2 

0.2 

0.4 

0.7 

0.9 

1.1 

0.2 

0.4 

0.6 

0.8 

1.0 

0.2 

0.3 

0.5 

0.7 

0.8 

0.1 

0.3 

0.4 

0.5 

0.6 

O.I 

0.2 

0.3 

0.4 

0.4 

0.1 

0.2 

0.2 

0.3 

0.1 

0.1 

0.1 

0.2 

0.3 

0.4 

0.1 

0.1 

0.2 

0.3 

0.3 

0.1 

0.1 

0.2 

0.2 

0.3 

0.1 

0.1 

0.1 

0.2 

0.2 

0.0 

0.1 

0.1 

0.1 

0.2 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.1 

0.1 

O.l 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

COO     700 


1.6 
1.5 
1.5 
1.3 
1.2 
1.0 
0.8 
0.5 
0.5 
0.5 
0.4 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 
0.0 


1.8 
1.8 
1.7 
1.6 
1.4 
1.2 
0.9 
0.6 
0.6 
0.5 
0.4 
0.4 
0.3 
0.3 
0.2 
0.1 
0.1 
0.0 


800 


2.1 
2.0 
2.0 
1.8 
1.6 
1.3 
1.0 
0.7 
0.6 
0.6 
0.5 
0.4 
0.4 
0.3 
0.2 
0.1 
0.1 
0.0 


OOO   ICOO 


2.3 
2.3 
22 

2.0 
1.8 
1.5 
1.2 
0.8 
0.7 
0.0 
0.6 
0.5 
0.4 
0.3 
0.2 
0.2 
0.1 
0.0 


2.6 
2.6 
2.4 
2.3 
2.0 
1.7 
1.3 
0.9 
0.8 
0.7 
0.6 
0.5 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0 


Table  V.  foe  C". 

Arguments  t  and  T  —  T'.    To  be  used  only  in  comiwiting  Heights. 

Correction  for  T  —  T,  in  Toiaes,  with  the  same  sign ;  t  ^ 


— 120 

—10° 

0.0 

0.0 

02 

0.2 

0.4 

0.3 

0.6 

0.5 

0.8 

0.7 

1.0 

09 

1.1 

1.0 

1.3 

1.2 

1.5 

14 

17 

1.6 

1.9 

1.7 

— 6° 

^Q 

—2° 

Oo 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.3 

0.2 

0.2 

0.2 

0.4 

0.4 

0.3 

0.2 

0.5 

0.5 

0.4 

0.3 

0.7 

0.6 

0.5 

04 

0.8 

0.7 

0.6 

0.5 

0.9 

0.8 

0.7 

0.6 

1.1 

0.9 

0.8 

0.6 

1.2 

1.1 

09 

0.7 

1.4 

1.2 

1.0 

0.8 

H-fto 

H-40 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.2 

0.1 

0.2 

0.2 

0.3 

0.2 

0.4 

0.3 

0.4 

0.3 

0.5 

0.3 

0.6 

0.4 

0.6 

0.4 

0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 


Correction  for  T  —  T*  with  contrary  i ign ;  t 


T— P 

■ 

+8° 
0.0 

+  100 

+12° 

+  14° 

T  — T' 

+8^ 

+10° 

+ia° 

+14° 

1 

0.0 

0.0 

0.0 

6 

0.0 

0.1 

0.2 

0.3 

2        : 

0.0 

0.0 

o.l 

0.1 

7 

1     0.0 

0.1 

0.2 

0.3 

3 

0.0 

0.0 

0.1 

0.1 

8 

0.0 

0.1 

0.2 

0.4 

4 

0.0 

0.0 

0.1 

0.2 

9 

0.0 

0.1 

0.2 

0.4 

5           i 

0.0 

0.1 

0.2 

0.2 

10 

0.0 

o.l 

0.3 

0.4 
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the  Comptes  Rendus  de  VAeadimie  its  Science*  for  March,  1861,  M.  Babioet  2 
'scs  the  following  modiAcation  of  I^pbce's  formula,  ihc  object  of  which  is  to 
'e  both  with  ihe  use  of  logarithms  an<l  with  tables  of  any  kind, 
ace's  formula  is, 

=  =  18393  m«lra  (log  H  -  log  *)  [  1  +  -f„  +  '>] 

being  the  ditferenco  of  level  between  the  two  staliona, 
the  height  of  barometer  at  the  lotvor  station, 
le  height  of  barometer  at  the  upper  station, 
temperature  of  air  at  the  lower  stAlion, 
mperature  of  air  at  the  upper  station. 
two  barometers  are  supposed  to  be  reduced  l 
nitted. 


for  the  latitude 
levations  less  than  1000  ' 
resulta  only  are  neei 


the  same  temperature.    The 


etres,  and  even  for  much  greater  elevations,  if 
d,  the  formula  may  be  traosformed  into  the  fui- 

.,  "-»ri-i-L(T+')i 


at  lower  station,  baroiiieler  a 

zero  Cent.  = 

733'""- 

temperature  of  a 

r  15=  Cfiil. 

zero  Cent.  = 

745""- 

temperature  of  a 

r  10°  Ce..i. 

H  — A  = 

10-.™, 

T  +  (  = 

=  25°  Ceni. 

H  +  k  = 

1500'"'"- 

2(T-f-/}r 

-iiil«=-« 

Then                            I  = 

16000H!{ff  X 

(1.05)  = 

lia  metres. 

Laplace's  formula,  by  Del 

cros's  tables,  w 

ould  give 
e   2. 

111.6  metres. 

Suppose, 

ai  lower  station,  barometer  at 

zero  Cent.  = 

730"""- ; 

temperatuT^ofa 

r  20°  Cent. 

at  upper  station,  barometer  a 

zero  Cent.  = 

eas"" ; 

temperature  of  a 

r  15°  Cent. 

H  —  A  ==      gS"""-  T  +  (  =  35"  Cent. 

H  +  A  =  1365'—  2  (T  +  ()  =  liSff  =  ■'^ 

Then  z  =  16000^5^5  X  (1.07)  =  1191.5  metres. 

Laplace's  formula,  by  Dclcros's  tables,  would  give    1191.1  metres. 
For  greater  elevations  an  intermediate  station  inny  be  supposcii. 
Bubinei's  formula  reduced  to  English  niensuri's  Ih'odiiiis, 


52-11)1  EiiL^I 


,  f...i  , 


'  +  ' 


3  use  requires  i 
lore  accurate  r 


tlie 


I  if  i 


"■fTii'lcni,  it  will  be  found,  oi 


VII. 


TABLES 


POR   COMPtTTING   THE    DIFFKRENCE   IN    THE    HEIGHTS    OF   TWO    PLACES   BY    MEANS    OF 

THE    BAROMETER. BAILY. 


Baily,  ill  his  Astronomical  TMes  and  Formula^  page  111,  gives  the  following 
nal  formula  : 

«=  G0345.51  {1  -f  .0011111  {tJi^t'  —  ^r)\ 

X  log  of  II  X  J  ^-ooor(r-ro  }  ^  1  ^  +  -^^^^^  ^^  2 *^ 

Where  <^  =  the  latitude  of  the  place, 

/3  =  the  height  of  the  barometer,  % 

T  =  the  temperature,  Fahrenheit,  of  the  mercury,  >• 

t   z=  the  temperature,  Fahrenheit,  of  the  air,  ) 

/3'  =  the  height  of  the  barometer,  \ 

r'  =  the  temperature,  Fahrenheit,  of  the  mercury,   >-^      e  upper 

i'  z=  the  temperature,  Fahrenheit,  of  the  air.  ) 

The  numerical  values  assumed  are  as  follows :  — 

The  constant  barometrical  coefficient  =  60158.53  English  feet. 

The  expansion  of  moist  air  for  1**  Fahrenheit  =  .0022222. 

The  expansion  of  mercury  for  1°  Fahrenheit  =  .0001001. 

The  increase  of  gravitation  from  Equator  to  Poles  =:  .00539. 

The  radius  of  the  Earth  at  <^  =  20898240  English  feet. 

The  height  of  lower  station  assumed  =  4000  English  feet. 

Make  A  :=  the  log  of  the  first  term,  in  English  feet. 
B  =  the  log  of  1  +  .0001  (r  — t'). 
C  =  the  log  of  the  last  term. 
D  =  log3-~(logi3'  +  B). 

Then,  by  the  tables  which  follow,  the  logarithm  of  the  difierence  of  altitude  in 

Hglish  feet 

=  A  +  C  -f  log  D. 

daily's  Tables  have  been  recomputed  and  extended  by  Downes,  for  Lee^s  CoUectian 
Tables  and  Formula  (2d  edit  pp.  84,  85).     These  new  tables  are  given  here  as 
vised  by  Mr.  Downes  for  this  volume. 
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■ 

I 

Thermometers  i»  the 

Open  Am. 

K' 

A 

l  +  f 

A 

'  +  '' 

A 

(  +  '' 

A 

(  +  (' 

A 

•*j 

1.74913 

87 

4.76712 

7S 

4.79197 

109 

4.90183 

116 

4,8 1807 

E 

4,74M5 

33 

4.76791 

71 

4.7B511 

110 

4.80229 

116 

4.81851 

B 

4.7i01« 

39 

4.76841 

76 

4.7B592 

111 

4.80273 

117 

4.919M  ' 

4 

4.750flS 

40 

4.76891 

76 

4.7Sei0 

113 

4.80321 

14S 

4.8I9M 

e 

4.75120 

41 

4-76910 

77 

4.7866T 

113 

4.S0S67 

149 

4.ei9»l 

e 

4.7SI71 

43 

4.76990 

78 

4.78735 

111 

4.gOlll 

160 

4.S2028 

7 

4.75323 

43 

4.TT039 

79 

1.7S782 

lis 

4.80158 

151 

4.82071 

8 

4.7S274 

41 

4  77089 

80 

1.78830 

iia 

4.80504 

162 

4.B2I16 

S 

4.75328 

45 

4.771SS 

81 

1.78877 

117 

4.80650 

loS 

4.82160 

10 

4.75877 

48 

4.77187 

83 

4.78323 

118 

4.80595 

lei 

1.82204 

II 

4.76416 

47 

4.7T23S 

83 

4.78973 

119 

4.80641 

135 

4.322JB 

12 

4.7SIE0 

43 

4.TT289 

81 

4.79019 

120 

4.8068S 

IBS 

4.e»91 

13 

4  75531 

49 

4.7T336 

83 

4.79066 

121 

4.80731 

1B7 

4.8231) 

U 

4  7558a 

SO 

4.77381 

86 

1.78113 

123 

4.»'0T77 

1.58 

4.5«79 

16 

4.75(183 

61 

4.77438 

87 

4.7U1C0 

i;3 

4.80822 

169 

4.82121 

Hi 

4.736^4 

B2 

4.774S2 

S8 

4.7920T 

121 

4,80867 

160 

i.^sm 

17 

4,75735 

B.1 

4,77530 

89 

4.792S4 

125 

4.80913 

161 

1-HJ310 

13 

4.757SB 

Bl 

1.77579 

90 

1.79301 

126 

4.80958 

UiS 

1.8*3-53 

19 

4.75837 

B5 

4,7I6?8 

SI 

1.7931B 

127 

4.81003 

163 

l.*23H7    ! 

SO 

4.-588S 

56 

4.77677 

92 

1.79395 

128 

4.81018 

161 

4.82640 

21 

4,75938 

67 

4,77723 

93 

4  79413 

129 

4.81093 

166 

4.92«8(    1 

22 

4.759S9 

68 

4.77774 

91 

4,79189 

130 

I.BIIHB 

166 

4.S2727 

2.1 

4.76P40 

69 

4,77B23 

95 

4.79535 

131 

4.81 188 

167 

4.82770 

24 

4.T6090 

60 

4.77^71 

Bfl 

4.79W2 

132 

1.81228 

168 

4.&aS14 

2i 

1.76111 

•  1 

1.77919 

97 

4,79628 

133 

4.81273 

169 

4,92837 

ai 

4.76191 

62 

4,77968 

9. 

4, 79676 

134 

4.81317 

170 

4.H2fKH) 

2T 

4.7K241 

6:1 

1.7S016 

99 

4.79721 

135 

4.S1362 

171 

4. (-29*3 

23 

1.76292 

04 

4.7S0H3 

mo 

4.79-G9 

136 

4.91407 

1-3 

4,929fS    1 

2't 

4.76312 

6> 

4,78113 

101 

4,7?'8H 

137 

4.91152 

1-3 

4. "SOW 

30 

4.76392 

4.764  12 
4.76192 

fl7 

,,T-™. 

KIT 

4,-!»»UI 
l.T'ilifl- 

133 
ISfl 

■  in 

LSI  196 

l.Sloll 
4,Wl.iS3 

171 

1-5 

17fl 

4.^30Tt 

4.83110 
4.SSI56 

33 

1-70542 

(i9 

l,7-!in5 

111-. 

l.T >" 

III 

l.,«lti30 

177 

4.93*01    , 

34 

7" 

j.7s:!-;i 

im; 

l.-IKIi.-. 

lli 

l.SIGTl 

I7.S 

4.83211 

3S 

4.7Sm2 

71 

4-7-^l(ll 

1117 

-Oii'l'i] 

113 

i.snis 

179 

4.932*7 

36 

1.76692 

72 

■'■'■*"" 

Ids 

-"■-'"■'" 

III 

1,91763 

180 

4.g.1330 
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l! 

1 

1 

11 

II.     Attached  Thermomi 

ster. 

III.    Latitude   of 
the   Place. 

1 

1    r  —  r 

B 

1 

r — T 

B 

1 

T T 

B 

* 

• 

c 

o 
0 

0.00000 

o 
20 

0.00087 

O 

40 

0.00174 

o 
0 

0.00117 

1 

0.00004 

21 

0.00091 

41 

0.00178 

5 

0.00115 

,,        2 

0.00009 

22 

0.00096 

42 

0.00182 

10 

0.00110 

3 

0.00013 

23 

0.00100 

43 

0.00187 

15 

0.00101 

1'         4 

I 

1 

0.00017 

21 

0.00104 

44 

0.00191 

20 

0.00090 

l! 

5 

0.00022 

25 

0.00109 

45 

0.00195 

25 

0.00075 

6 

0.00026 

26 

0.00113 

46 

0.00200 

80 

0.00058 

1        7 

0.000:0 

27 

0.00117 

47 

0.00204 

85 

0.00040 

8 

0.0008* 

28 

0.00122 

48 

0.00208 

40 

0.00020 

'        9 

I 

0.00039 

29 

0.00126 

49 

0.00212 

45 

0.00000 

JO 

0.00043 

SO 

0.001.^0 

60 

0.00217 

60 

9.99980 

11 

0.00048 

31 

0  001.35 

51 

0  00221 

55 

9.99960 

12 

0.00052 

32 

0.001.S9 

62 

0.00225 

60 

9.99942 

13 

0.00056 

33 

0.00143 

53 

0.00230 

65 

9.99925 

,1       14 

1 

0.00061 

34 

0.00148 

54 

0.00234 

70 

9.999.10 

1 

;     15 

0.00065 

35 

0.00152 

63 

0.00238 

75 

9.99900 

16 

0.00069 

86 

0.00156 

66 

0.00248 

80 

9.99890 

17 

0.00074 

87 

0.00161 

57 

0.00247 

85 

9.99885 

18 

0.00078 

38 

0  00165 

58 

0.00251 

90 

9.99883 

19 

1 

0.00083 

89 

0.00169 

59 

0.00256 

Example. 


Thermometer  in  open  air, 
Attached  Thermometer, 
Barometer, 
Latitude  of  the  place 

B  =  0.00031 
log  i3'  zz:  1.37401 

1.37432       ' 
log  3  =  1.47784 

D  =  0.10352 


Upper  Station.  Lotrer  Stntion. 

t'  =z  70.4,  t  z=  77.6. 

7^  zi:  70.4,  r  =  77.6. 

/3'  =  23.66  inches,  ^  =  30.05  inches. 

<l>  =  2r. 

log  D  =  9.01502 

C  =  0.00087 

A  =  4.81940 

3.83529 

=  6843.7  English  feet 
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of  336.905  Paris  lines,  at  the  temperature  of  the  freezing  point,  or  zero 
Reaumur,  and  under  the  45th  degree  of  latitude. 
(g)  =  the  gravity,  at  the  level  of  the  sea,  in  the   mean  latitude  between   the 
two  places  of  observation. 

Therefore,  calling  <f>  the  latitude, 

(it)  =  I  —  0.0026257  cos  <^, 

L    =  the  constant  barometrical  coefficient  depending  on  the  relative  density  of 

the  mercury  and  of  the  air, 
K    =  the  coefficient  of  the  expansion  of  the  air, 
T    =  the  mean  temperature  of  the  layer  of  air  between  the  lower  and  upper 

station, 
a     =  the  fraction  of  saturation  of  the  same  layer. 


The  second  term  in  the  parenthesis,  destined  to  take  into  account  the  aqueous 
por  in  the  air,  was  obtained  by  assuming  that  the  elastic  force  of  vapor  for  a 
nperature  T  is  represented,  in  unit  of  weight,  by  the  expression, 

;,  -  0.0067407  X  10  00279712T  _  0.0000625826  T«. 

jltiplying  the  second  member  by  336.905  we  find  the  expression  of  the  clastic 
•ce  of  vapor  that  Laplace  deduced  from  Dalton's  experiments.  Substituting,  in 
;  computation,  Regnault's  results,  the  numerical  value  of  these  coefficients  is  some* 
lat  changed,  and  we  find  then 

J,  =  0.0060527  X  10  0  0.101975  T  -  0.000080170  T  . 

rssePs  tables  give  the  difference  of  elevation  in  toiscs.  The  logarithm  of  the  dif- 
rence  is  obtained  by  the  sum  of  four  logarithms.  The  same  form  is  preserved  in 
5  following  tab!es ;  but  the  differences  of  elevation  are  given  in  metres. 
The  term  due  to  the  expansion  of  the  air  is  computed  in  Bessel's  tables  for  two 
lues  of  the  coefficient,  viz.  that  of  Gay-Lussac,  0.00375,  and  that  of  Rudborg, 
003648  ;  in  the  new  tables  it  is  only  computed  for  that  of  Regnault,  0.003665. 
The  rc'lative  density  of  dry  air  at  the  freezing  point,  under  a  barometrical  pressure 
0"  .76,  and  at  the  45lh  degree  of  latitude,  and  of  mercury  in  the  same  circumstan- 
s,  adopted  by  Bcssel,  is  that  determined  by  the  experiments  of  Biot  and  Arago,  viz. 

,, .,    .     The  value  of  that  constant  derived  from  Regnault's  experiments  has  been 

il)stituted.  Regnault  found  the  weight  of  a  litre  of  dry  air,  at  zero  Centigrade, 
id(  r  a  pressure  of  0'"  .76,  and  at  the  latitude  of  Pans,  to  be  1.293187  gnimmes. 
Inch,  reduced  to  the  gravity  of  the  45ih  degree  of  latitude,  becomes  1.292732 
"arnmcs.  The  weight  of  a  litre  of  mercury,  at  zero  Centigrade,  he  found  to  be 
B596  grammes  ;  the  ratio  is  thus  : 


»  =  r 
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han  ihe  value  adopted  by  Beasel.     If  llie  cousiiuji  coefficient  j 
:  tt-—!  ^  being  ihe  modulus  of  ilie  conimon  logarithms,  in  ' 


I 


rdcr  to  reduce  ihc  formula  into  tables,  Bcsscl  caused  it  to  undergu  scvcml  j 
lions,  which  we  liavc  followed,  introducing  the  values  of  the  consuuits  above  I 


b  and  b'  be  the  heights  of  the  barometer,  expressed  in  the  metrical  scale,  at    I 
BlalioDS ;  t  and  t',  the  lempeiBturcs  of  the  mercury  measured  with  a  liniss 
we  have, 

—  o«-,-e  ■  '^'  ■  \a-|_A/    (1  -|-  0.00018018 (J' 

V_     ..     /     a     y(l+0.00001B79O 
0-.76 '^*'' \a  +  A7    (I  +  U-WWISOISO' 


P  =:log6  4-log(g^)  —  log0"-.76  —  -  -^  —  ^([0.00018018  — OOOOOISTO], 
logP  =  logJ'-fl<^(g)  —  logO*.76  —  ^^  —  ;.(' [0.00018018— 0.00001879]. 


If  we  call  B,  B'  the  heights  of  the  barometer  reduced  lo  the  freezing  point,  whicii 
ve  obtain  by  making 


log  B  =  log  &  —  ( .  0.000070095  ;         log  B'  =  log  i'  —  (' .  0.000070095, 
D,   ,   n— H 


log  ^,.  ^  log 
and  with  sufficient  accuracy. 


'  o-.:6' 


Substituting  these  expressions  in  the  formula,  it  becomes, 
log  B  —  log  B'  = 

If  we  sot  instciid  of  a  (lie  half  '^.iiii  "  "|"  "  <>f  il 
h  stations,  «'u  fin.!,  afkr  sui.k-  lraii-fnriM;Minii> 


i7,-,  T^O.firtr")8fH70Pl 
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log  B  —  log  B 898:25TL"(1 +"KT)—     >< 

[(g  +  a)  .  0.84807  0.0301976  T  —  0.000080170 T«"| 

^~(397:26^KT)V^BB'*  J* 

Making  further, 


898.25 
897" 


^  =  "-^.25"— KT  ^  (^  +  ^  '^)' 


---  0.84807  ,_  0.0301 9 75  T  — 0.000080170  T* 

VV  =  — ,»-««  .10 

397.25  — KT 

we  shall  have  for  the  logarithm  of  the  approximate  difference  of  level  between  the 
two  stations  H'  —  H, 

log  (ir  —  H)  =  log  [log  B  —  log  B'] 

+  log  V  +  log  '-.  +  log  ^f . 

V  B  B' 

Table  I.  gives  the  values  of  log  V  and  log  W,  both  of  which  only  depend  on  the 
temperature  ;  the  argument  is  the  sum  of  the  temperature  of  the  air,  t  and  r',  ob- 
served at  both  stations,  supposing  r  -f-  t'  =  2  T. 

Table  II.  gives  the  factor  depending  on  the  humidity  of  the  air ;  with  the  argu- 
ment 

W  .  log  i--+--?, 
we  obtain 

log 7 — i — jr  =  log  v. 

y/BB' 

Table  III.  gives  the  factor  depending  on  the  latitude  for  every  degree,  viz. 

log  G'  =  loff  ,  ^. 

The  logarithm  of  the  approximate  difference  is  thus  given  by  the  sum  of  four 
logarithms.  To  obtain  the  exact  elevation,  the  small  correction  found  in  Table  IV. 
must  be  added  to  the  number  corresponding  to  that  logarithm.  For  we  have,  with  the 
necessary  accuracy, 

h'  —  h=n'  —  U+- — . 

'     a  a 

H* 

Tabic  IV.  gives,  for  every  200  metres,  the  quantity  —  ;  the  number  in  the  table 

a 

ir* 

corresponding  to  —  must  be  added  to  the  approximate  elevation  ;  and  the  number 

n 
II* 

corresponding  to  —  must  be  subtracted  from  the  same. 
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duce  first  ihe  observed  height  of  the  barometer  at  Ixith  siattoiis  to  tiic  freezing 
inconB  of  the  usual  tables,  or  by  the  logaritbmic  formula,  j 


log  G  =  li 


-  t  .  0.00007,       log  B'  =  log  V  —  f  0.00007  ; 


id  b'  beini;,  in  frnclions  of  melrc,  the  observed  heights  at  the  tempcrtiturcs  (  nnil  C  ' 
-kcit  by  tho  attached  thcrmomeicrs  i  and  B  and  B'  tlie  rvducRd  height  at  iIm  \uvrr  ' 
r  station. 
,.,  ,ho  diflrrcnce  of  log  B  and  log  B',  and  firnl,  in  iho  tables  of  ilia  common 
rilhms,   the   logaTilhm  of  ihnt  d'"  >..   log   (log  B  —  log  B')  ;    find  aln    ' 

Jogorilhm  of  the  product  \AB  B',  ui 

g  n  +  lo-^-  n- 


log  V  B  B'  : 


e  of  tlie 


ic  fiinher  llic  Slim  t  +  t"  of  the  tempera 
.3  the  sum  of  n  +  a'  of  the  fraction  of  saluroiion, 

''"ben,  in  Tublc  1.,  with  nrgvmient  r  -f-  r',  lake  log  V  and  ]ng  W  ;   furlht-r,  \o  lugW 
log  (a  -f-  a'),  and  subtract  log  n/BB' ;  and  wi:h  ilie  logarithm  thus  oliiained  m 
nent,  take  in  Table  II.  log  V. 
.  _ible  III.  wiih  the  mean  latitude  of  the  aJaliona  gives  log  C. 
11'  —  I!  being  ilic  appro.xiinale  difierencc  of  level  between  the  two  stations,  ivb 
have 

log  (U'  _  H)  =  log  (log  B  —  log  IV)  +  log  V  +  log  \-  -j-  li>g  C. 

The  altitude  of  ibe  lower  station  being  known,  we  dL-ducc  from  11'  —  11  ili''  "?■ 
prnxitnate  altitude,  H',  of  the  U|i[ier  slaiion  ;  h',  the  c.vact  altitude,  or  h'  —  '',  li"-' 
ditFcrence  of  elcvalion,  is  given  by  the  forinnln. 


Table  IV.   gives  the  values  of  ^-  and  - 
"00  metres. 


Computing  the  height  of  St.  Bc-rnard,  luking  & 
of  llic  SC.1,  as  the  lower  station.     The  obsei 


B  =  726.43  inillimelr 

T    =  +  8MI7  Cfiiii-ir 

0.77 

■ade 

Inc   11 

--=  i),s(iii;) 

^--  li, 7.^)1(111 

-^  o.uojy 

tion  gives, 

5(i:{.64  nnllimctrt-s 
.  ^  rm  Cenlig.  T  +  t'  ^  +  7' 
0.,S0  a  +  a'  == 

1-.- v'(BB)  ^  il.SOdl 
T.ihl.-  1.  i-s  "■  ^7.0r)ll 


.  ^\■ ; 


:  7.1409 


BAROMRTKirAL    MRAStmRMKNT    OF   IlFjnHTS. 

log  [log  B  —  log  B  ]  =  9.04215 
In  Table  I.  argt.  r  +  r'  =  +  7.08,  log  V  =  4.27164 
In  Table  11.  argt.  7.4409,  log  V  =        0.00120 

In  Table  III.  argt.  46%  log  G'  =  —  0.00004 

log  (H'  —  H)  =       3.31495 

H'  —  H  =     2065.1  metres. 


ir*      1I» 

In  Table  IV.  t^ —  =  + 

a  a  ' 


0.9 


h'  —  h=     2066.0 
Geneva  altitude  h  =        407.0 

St.  Bernard  above  the  level  of  the  sea  h'  =      2473.0  metres. 


Example  2. 

Computing  the  height  of  Mont  Blanc  from  the  observations  of  Bravuis  and  Martins, 
on  the  29th  of  August,  1844,  taking  St.  Bernard  (2473.0  metres)  as  the  lower  sta- 
tion.    The  observation  gives, 


B  =  568.03  millimetres 
r  =  +  7°.6  Centigrade 
a    =         0.59 

log  B  =  9.75437 
log  B'  =  9.62766 

log  B  —  log  B'  =  0.12671 


B'  =  424.29  millimetres 

t'  =  —  9M  Centig.  r  +  r'  =  —  V.5 


=        0.57 


a  +  a'  = 


1.16 


logVBB'  =  —  9.6910 

Table  I.  log  W  =       6.9183 

log  (a  4-  a')  =       0.0648 

log  ^" +^?  .  W  =       7.2921 


log  [log  B  —  log  B']  =  9.10281 
In  Table  1.  argt.  —  ^.5,  log  V  =  4.26483 
In  Table  11.  argt.  7.2921,  log  V  =  0.00087 
In  Table  111.  argt.  46%       log  G'  =  —  0.00004 

log  (H'  —  H)  =       3.36847 

IP  —  n  = 


2336.0  metres. 


In  Table  IV. 


II'' 


with  argument  4800  -A =  +      3.6 

D  '      a  ' 

II* 
with  argument  2473 =  —      0.9 

h'  —  h=     2338.7 
St,  Bernard  altitude,  A  =     2473.0 

Mont  Blanc  above  the  sea,  h'  =     4811.7  metres. 
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TABLE 

L 

TABLE  IV.  H 

.  +  .',    c™ap«taD.g™, 

An-*.- 
H,* 

Brilbi 

,+.!. 

to(.T. 

lo(.  W. 

'  +  ''. 

lOJ.V. 

log.*. 

•  +  ''■ 

W-v. 

log,W. 

J, 

~ 

~ 

JlrtM. 

MXM 

-24 

4.24G1( 

6.6362 

+16 

4.2T793 

7.1692 

+64 

4.30711 

7.7038 

200 

O.01 

-23 

4.2472S 

6.6141 

+  16 

4.2T86I 

7.1S39 

+65 

4.30784 

7.7160 

400 

0.01 

-22 

4.24S11 

6.6620 

+  17 

4.27938 

7.1985 

+S6 

4.30S56 

7.7287 

600 

0.06 

-21 

4.24894 

6.5797 

+  18 

4.28016 

7.2131 

+  S7 

4.30S29 

7.7413 

BOO 

0,10 

-20 

4.34977 

6.5974 

+19 

4.28093 

7.2275 

+58 

4.31001 

7.7539 

1000 

0.16 

-19 

4.as05B 

8.6157 

+20 

4.28170 

7.2420 

+69 

4.31073 

7.7661 

1200 

0.23 

-18 

4.2SI42 

6.6341 

+ai 

4.28247 

7.2664 

+60 

4.31145 

7.7789 

1400 

0.31 

-17 

4.25225 

6.6521 

+22 

4.28323 

7.2709 

+61 

4,31217 

7.7914 

1600 

fl.40 

-Ifl 

4.25307 

6.6700 

+  23 

4.28J00 

7,2850 

+62 

4.31Z8S 

7.S038 

1900 

0.51 

-15 

4.2SSSa 

6.6879 

+24 

4.28477 

7.2993 

+63 

4.31360 

7.8161 

2000 

0.61 

-14 

4.26171 

6.7057 

+25 

4.28553 

7.3136 

+64 

4.S1432 

7-8  28S 

2200 

0.76 

-18 

4.255B3 

6.72S2 

*26 

4.2B629 

7.3276 

+65 

4.31303 

7.8107 

2100 

0,M 

-IS 

4.2ne34 

6.7107 

+27 

4.28705 

7.3417 

+68 

4.31574 

73530 

2HO0 

1.06 

-11 

4,257l« 

6.7381 

4.28791 

2800 

1.23 

-10 

4.25797 

6.77S3 

+29 

4.28357 

7.3697 

3000 

1.41 

-  9 

4.aB878 

6.7926 

-■30 

4,28933 

7.3H37 

8200 

,.., 

-8 

4.2JBSe 

esoaa 

+31 

4.29008 

7.3975 

3400 

1.81 

-  T 

4.26040 

6.8266 

+32 

4.29084 

7.4114 

3600 

iM 

-6 

4.2fll21 

6.8136 

+33 

4.29159 

7.4252 

3800 

2.27 

-  B 

4.28202 

6.8603 

+34 

4.29234 

7.4389 

4000 

2,S1 

-  4 

4.26282 

6.8770 

+36 

4.29319 

7.4526 

4200 

2,77 

-  3 

4.38363 

6.8936 

+36 

4.29384 

7.4663 

4400 

3.04 

-  2 

4.38413 

6.9100 

+37 

4.a91B9 

7.4798 

4600 

3.32 

-  1 

4.26523 

6.9263 

+38 

4.29:.34 

7.4933 

4800 

3.63 

0 

4.26603 

6.9126 

+39 

4.296 OS 

7,5063 

5000 

3-93 

+  1 

4.26eS2 

6.9.-tSI 

+40 

4.2'>633 

7.5202 

5200 

4.» 

+  a 

4-26763 

6.9736 

+41 

4.2S767 

7.5336 

5400 

4.68 

+  > 

4.26S41 

6.9Se9 

+42 

4.29831 

7,5170 

6600 

4.9S 

+  4 

4.2SD21 

7.0043 

+  43 

4. 29  BOS 

7.5602 

BSOO 

6.S8 

+  6 

4.27000 

7.0195 

+  44 

4.2S979 

7.5735 

6000 

6.65 

+  e 

4.27079 

7.0347 

+45 

1,30053 

7,5867 

6S00 

B.01 

+  7 

4.27167 

7.0499 

+46 

4.30127 

7,5999 

6400 

6.» 

+  S 

4.27236 

7.0630 

+  47 

4.30200 

7.6130 

6600 

6.84 

+  9 

4.27316 

7.0800 

+48 

4.30273 

7.6260 

esoo 

7.M 

+10 

4.27393 

7.0950 

+49 

4.30347 

7,6390 

7000 

7.70 

+11 

4.27471 

7.1099 

+50 

4.30130 

7,6519 

7200 

6.14 

+12 

4.Z75B0 

7.1248 

+61 

4,30493 

7.6648 

7400 

8.60 

+ia 

4.27B28 

7.1397 

+63 

4.30566 

7.6777 

+14 

4.27705 

7.1S45 

+63 

4.B0639 

7.6905 

+  IS 

4.27793 

7.1692 

+  64 

4.30711 

T.70B3 

■ 

I 

H 

18 
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TABLE  II. 

Argament  -  log.  \V.  ^  *  ;^ 

') 
V   ' 

Argam*t. 

log.  v. 

Argum't. 

log.  v. 

Argum't. 

log.  v. 

6.5 

0.00014 

7.70 

0.00218 

8.09 

0.00538 

6.6 

0.00017 

7.71 

0.00223 

8.10 

0.005.50 

6.7 

0.00022 

7.72 

0.00229 

8.11 

0.00563 

!  6.8 

0.00027 

7.73 

0.002;J4 

8.12 

0.00576 

j  6.9 

0.00034 

7.74 

0.00239 

8.13 

0.00590 

i     7.0 

0.00043 

7.75 

0.00245 

8.14 

0.00604 

i  ^'^ 

0.00055 

7.76 

0.00251 

8.15 

0.00i>]8 

7.2 

0.00069 

7.77 

0.0025t> 

8.16 

0.00632 

7.3 

0.000S7 

7.78 

0.00262 

8.17 

0.00ri47 

.'■' 

0.00109 

7.79 

0.00269 

8.18 

0.00662 

7.41 

0.00112 

7.80 

0.00275 

8.19 

0.00678 

7.42 

0.00114 

7.81 

0.00281 

8.20 

0.00:)94 

7.43 

0.00117 

7.82 

0.00288 

8.21 

000710 

,  7.14 

0.00120 

7.83 

0.00295 

8.22 

0.00727 

1  '•" 

0.00123 

7.84 

0.00302 

823 

0.00744 

1     7.46 

0.00125 

7.85 

0.00309 

8.24 

0.00761 

7.47 

0.00128 

7.86 

0.00316 

8.25 

0.00779 

7.48 

000131 

7.87 

0.00323 

8.26 

0.00798 

7-49 

0.00134 

7.Q8 

0.00331 

8.27 

0.00816 

7.50 

0.00138 

7.89 

0.00338 

8.28 

0.00835 

"7.51 

0.00141 

7.90 

0.00346 

8.29 

0.00855 

7.52 

0.00144 

7.91 

0.00354 

8.30 

0.00875 

7.53 

0.00147 

7.92 

0.00363 

8.31 

0.00896 

7.54 

0.00151 

7.93 

0.00.371 

8..S2 

0.00917 

7.55 

0.00154 

7.94 

0.00380 

8.33 

0.00939 

7.56 

0.00153 

7.95 

0.00389 

8.34 

0.00961 

7.57 

0.00162 

7.96 

0.00398 

8.35 

0.00983 

7.58 

0.00165 

7.97 

0.00407 

7.59 

0.00169 

7.98 

0.00417 

7.60 

0.00173 

7.99 

0.00427 

7.61 

0.00177 

8.00 

0.00437 

7.62 

0.00181 

8.01 

0.00447 

7.63 

0.00186 

8.02 

0.00457 

7.64 

0.00190 

8.03 

0.00468 

7.65 

0.00194 

8.04 

0.00479 

7.66 

0.00199 

8.05 

0.00490 

7-67 

0.00204 

8.06 

0.00.502 

7.6S 

0.00208 

8.07 

0.00513 

7-69 

0.00213 

8.08 

0.00525 

7-70 

0.00218 

8.09 

0.00538 

TABLE  IlL 
Argoment  ■■  Latitnda. 


c. 


o 
0 

I 

2 

8 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
87 
38 
39 
40 


1  g.  G'. 


+0.00114 
+0.00114 
+0.00114 
+0.00114 
+0.00113 

+0.00112 
+0.00112 
+0.00111 
+0.00110 
+0.00109 

+0.00107 
+0.00106 
+0.00104 
+0.00103 
+0.00101 

+0.00099 
+0.00097 
+0.00095 
+0.00092 
+0.00090 

+0.00087 
+0.00085 
+0.00082 
+0.00079 
+0.00076 

+0.00073 
+0.00070 
+0.00067 
+0.00064 
+0.00060 

+0.00051 
+0.00054 
+0.000.50 
+0.00046 
+0.00043 

+0.00039 
+0.00035 
+0.00031 
+0.00028 
+0.00024 
+0.00020 


c. 


o 
40 

41 

42 

43 

44 

45 

46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 
80 


log.  0' 


+0.00020 
+0.00016 
+0.00012 
+0.00008 
+0.00004 

0.00000 
-0.00004 
-0.00008 
-0.00012 
-0.00016 

-0.00020 
-0.00024 
-0.00028 
-0.00031 
-0.00035 

-0.00039 
-0.00048 
-0.00046 
-0.00050 
-0.00054 

-0.00057 
-0.00060 
-0.00064 
-0.00067 
-0.00070 

-0.00078 
-0.00076 
-0.00079 
-0.00082 
-0.00085 

-0.00087 
-0.00090 
-0.00092 
-0.00094 
-0.00097 

-0.00099 
-0.00101 
-0.00102 
-0.00104 
-0.00106 
-0.00107 
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:BE   DAr   AKD  THE   SEASON   OF   Tlll^ 
OB£ERVATIOHS    KAVE   BEEN   1 

■Jl   lli<!  preceding  tables,  the  mean  lemperature  of  ihe  layer  ot  air  betwe<?n  ihe 

tiona  IS  Dasumcd  to  be  given  by  tbe  half-sum  of  tbe  tempenitures  observed  at 

station,  or  by  -  ^    ,     Experience,  however,  has  proved  that  this  ossumplion  is  not 

jnder  nil  meteorological  circumslonces,  and  thai,  not  to  speak  of  more  irrcgiilur 

ices,  the  temperature  expressed  by  ^t_  differs  in  -j-  or  —  from  the  true  menti 

iiiire  by  a  qnontity  which  considerably  varies  wilh  the  hour  of  the  day.  the   J 

or  the  year,  and  the  elevaiiun  ai  ihe  olwervations  are  laken.      Tbe    I 

nt  of  the   correction   for  iho  tempe  of  ihe  air,  as  given   by  the  varioua     ] 

ilus,  thus  needs  to  be  modified  accordingly.   In  tbe  absence  of  the  duta  necessaty 

i!ablishing  the  law  of  the  decrease  of  heat  on  the  vertical  in  the  various  laveis 

■  Bimospliere,  ut  the  dilTerent  periods  of  tbe  day  and  of  tlic  year,  and  in  differ- 

iiudes,  which  alone  would  furnish  the  means  of  determining  the  true  valu«  of 

correction  in  these  various  ci rcumsiances,  Ihe  following  empiricu!  tables  enablt) 

<  form  a  judgment  of  the  importance  of  that  correction. 

blcs  IX.    and    X.    are  laken  from  Berghaua,  GrundrUs  der  Gfogrnphie,  p.  91, 

m  the  Tables  accompanying  the  same  work,  p.  7 1,    The  correciion  lo  be  applied 

for  ihe  hour  of  llie  diiy  at  which  the  observnlions  have  been  taken,  is  found  by  inulli- 

plying  the  approximate  height  obtained  by  the  factors  in  Table  IX  ,  giving  to  the  cor- 

rection  the  sign  of  the  fuclor.      This  table  and  the  following  are  calculated  lo  be  used 

in  the  climiiie  of  Germ:my,  and  for  elevations  not  much  exceeding  5,000  feet.     The 

influence  of  the  seasons  on  the  correction  is  not  taken  into  tlie  account  ;  judging  from 

Table  X.,   the  correct  on  may  be  perhaps,  loo  small  for  the  summer  months,  and  may 

heller  nnswtr  for  ll  o  a  it  i  nn       Using  these  factors,  we  obtain  for  ihe  dilferences  of 

level,  in  toiscs,  plac   I  at  ll  e  held  of  each  column,   in  Table  X.,  the   correction  ctir- 

respondiiig  to  each  hour  fro  n  6  A.  M.  to  10  P.  M. 


TABLE      IX. 
1  THE  noun  o 


Nn-m.  -n.0Uj4 


g 

■+0.(Ht2:> 

9 

-0.(HM1.-, 

in 

-0.00:n 

" 

-0.0044 

BAROMETBICAL   MEASUREMENT   OF   BEIGHTS. 


TABLE     X. 


CORRECTION    FOR   THE   HOUR   OF   THE   DAY. 


Argument,  tus  Hour,  and  thb  Approxtxate  Hbioht  in  toisbs. 


• 

CortectloD,  in  Tolses,  for 

Hour. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1 

Hour. 

•  M«  o 

+0.7 

+1.5 

+2.2 

+3.0 

+3.7 

+4.5 

+5.2 

+6.0 

+6.7 

6  A.M. 

7 

+9.5 

+  1.0 

+  1.5 

+2.0 

+2.5 

+3.0 

+3.5 

+4.0 

+4.5 

7 

8 

+0.2 

+0.5 

+0.7 

+1.0 

+  1.2 

+1.5 

+1.8 

+2.0 

+2.3 

8 

9 

-0.0 

-0.1 

-0.1 

-0.2 

-0.2 

-0.8 

-0.3 

-0.4 

-0.4 

9 

10 

-0.3 

-0.7 

-1.0 

-1.4 

-2.1 

-2.4 

-2.8 

-3.1 

-3.5 

10 

11 

-0.4 

-0.9 

-1.8 

-1.8 

-2.2 

-2.7 

-3.1 

-8.6 

-4.0 

11 

»oon. 

-0.5 

-1.1 

-1.6 

-2.2 

-2.7 

-8.8 

-8.8 

-4.4 

-1.9 

Noon. 

>.  M.   1 

-0.6 

-1.1 

-1.7 

-2.3 

-2.8 

-3.4 

-4.0 

-4.5 

-5.1 

1  P.M. 

2 

-0.6 

-1.2 

-1.8 

-2.4 

-3.0 

-3.5 

-4.1 

-4.7 

-5.3 

2 

3 

-0.4 

-0.9 

-1.3 

-1.8 

-2.2 

-2.7 

-31 

-8.6 

-4.0 

8 

4 

-0.8 

-0.6 

-0.9 

-1.2 

-1.5 

-1.8 

-2.1 

-2.4 

-2.7 

4 

5 

-0.1 

-0.2 

-0.3 

-0.4 

-0.5 

-0.6 

-0.7 

-0.8 

-0.9 

5 

6 

+0.1 

+0.2 

+0.4 

+0.5 

+0.6 

+0.8 

+0.9 

+1.0 

+1.1 

6 

7 

+0.2 

+0.4 

+0.7 

+0.9 

+  1.1 

+1.3 

+  1.6 

+1.8 

+2.0  1 

7 

8 

+0.3 

+0.6 

+0.9 

+1.8 

+  1.6 

+1.9 

+2.2 

+2.5 

+2.9 

8 

9 

+0.4 

+0.8 

+1.3 

+1.7 

+2.1 

+2.6 

+3.0 

+3.4 

+3.8 

9 

10 

+0.5 

+1.1 

+  1.6 

+2.1 

+2.7 

+8.2 

+2.8 

+4.8 

+4.8 

10 

WAe  XL  is  found  in  the  RisumS  des  Observations  Thtrmomitrique  et  Baromi- 
uesfaites  d  Genive  et  au  Chrand  St.  Bernard  pendant  les  dixannees  1841  d  1850^ 
ery  elaborate  paper  by  Professor  E.  Plantamour,  Director  of  the  Observatory  at 
leva,  published  in  Vol.  XIII.  of  the  Memoires  de  la  Societi  de  Physique  de  Geneve, 
J  author,  after  having  determined  the  difference  of  elevation  between  Geneva 
7.0  metres  above  the  level  of  the  sea)  and  the  Great  St.  Bernard,  by  means  of 
corresponding  observations,  made  during  these  10  years,  and  using  his  own  tables 
in  alxne,  reversed  the  problem.  Assuming  the  difference  of  level  thus  found, 
2066  metres,  to  be  the  true  height  of  the  layer  of  air  between  the  two  stations, 
its  weight  being  given  by  the  barometrical  observations,  he  deduced  from  these 
I  its  mean  density,  and  from  the  density  its  mean  temperature  at  every  even 
r  in  every  month  of  the  year.  Comparing  these  mean  temperatures  with  those 
m  at  the  same  hours  by  the  half-sum  of  the  temperatures  taken  at  the  upper  and 
lower  station,  he  found  the  differences  contained  in  Table  XI.,  which  are  the  cor- 
ions  to  be  applied  to  the  half-sums  of  the  temperatures  to  obtain,  in  this  particular 
J,  the  true  mean  temperatures.  The  second  part  of  the  table  has  been  computed 
nultiplying  each  temperature  in  the  first  by  7.5  metres^  in  order  to  show  the  valuii 
hat  correction  in  barometrical  measurements. 
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TABLE     Xr. 


TIOK  TO  BE  APPLIED  TO  THE  HALF-SDHS  OP  THE  TEHPEHATCRES  OF  THE  Ui,  j 
■i^ItV^D  AT  GENEVA  AM)  AT  THE  GREAT  ST.  BERNARD,  TO  OBTAIK  THB  TBIK  ' 
AN   Tli.VrCBATaRE   OP   THE  AIH  BETWEEN   THE   TWO   STATIONS. 


(tonvUoD 

.^^^.. 

.„ 

J.a.   1    r.b.  JM«b. 

April.     Mv- 

.™_        '      -«■ 

Btpt. 
-3.7 

-?Ji  ]  -0.4 

+0.7    4.i 

.. 

-0.5     -1.7     -3.0 

-la  -°.i 

-li 

-44 

-3.8 

i 

-0.3  '-I.S 

-S.8 

-S.7  1  -4.0 

-1.4 

-4.4 

-3,8 

-a.«i 

+0.T  k.S: 

4 

+0.4  i  -0.8 

-1.8 

-3.S     -2-7 

-3.4 

-3.6 

-2.9 

-1,7 

-0.7  1  +0.4 

+  1.3    -U 

S 

+  i.a  1+0.7 

-0.2 

-0.9  ,  -1.3 

-2.1 

-2.2 

-l.S 

-0.5 

+0.1 

+  1.3 

+2.1    -OJ 

8 

+i.i 

+  1.1 

+0.8 

0.0  ,    0.0 

-0.6 

-0,7 

-O.B 

+0.3 

+  1J 

+1.7 

+2.6    ^1,8 

0 

+  1.7 

+  1.8 

+  1.2 

+0.6 

+0,7 

+0.5 

-0.1 

+0.1 

+0.8 

+1.7 

+1.8 

+2.S 

*u 

li. 

+  1.9 

+  1.8 

+  1.9 

+1.8 

+  1.8 

+  1.R 

+0.9 

+1.2 

+1.3 

+2.3 

+2.1 

+2.5 

+I.J 

a 

+  2.0 

+2.2 

+2.B 

+  1.9 

+2.3 

+a.o 

+  1.S 

+2.0 

+  1.9 

+2.S 

+2  4 

+2.6 

+S.! 

+2.3 

+3.S 

+2.8 

+  1.8 

+  1.7 

+  1.4 

+  1.1 

+1.8 

+2.1 

+2.6 

+2.7 

+29 

*l.l 

6 

+S.0 

+2.0 

+1.7 

+0.7    +0.1 

+0.1 

0.0 

+0.T 

+  1.S 

+  1.7 

+2.3 

+2.9 

+1.S 

a 

+  1.5     .1.1 

0.0 

-1.3' -2.0 

-a.2 

-a.4 

-1.T 

-0.4 

+0,6 

+1.7 

+2,5    -0! 

10 

+0.1  '  -0.1 

-2.0 

-3.1  1  -3.5 

-8.9 

-3.7 

-3.1      -2.0 

-1.0  ,  +0.3 

+1.3     -l,7 

Mean. 

+  1.3  '  +0.S    +0.1 

-0.8  '  -0.9 

-1.2 

-l.S 

-0.9     -0.2     +0.7    +1.3 

+2.1  1    M 

MBTCta.    April.  I  Hay.   I  Jane. 


Aile-       Srpt.        Oct. 


0.7-33.0   -33,0  - 


-21,0  -27.7 1 -30.0 1 -33-0 


-  4.5;-I2.0,-lS,7  -20.3 


-26.5  -27.0  -21.7  -12, 7l- 


12.0  -  3.0  +  e.!;-lM 
.  +  5.2  .-ll'l 

I  +  9.7  l-lM  1 


12.0  -  3,7   +  3.0  + 


+  11,2  +10.5  +  4.5        0.0       0.0'- 


9.7  +12.7  +19.6  +!-'''■ 


r   +  0,7  +  6.0'  +  12.7  +13,5   +19.S  +8.ii 


3.5, +  14.5  +  9.7  +13.5|' 


1  +1,5.0  +11,2   +15, 


i   +18. 7   rl»,5   - 


,7  +1T,2|+15.7  +IFi.7|-li'' 

,2   +18.7+18,0  +19.6i+lS-i 

.7    'IS, 7  +20,2  +31.7  -^IS'' 

.2  +12,7  +17.2  +2I,7|-  »■" 


10 

+  3.0 

-  3.0  - 

5.0  -2 

.2  -2U.1. 

:;;::; :;;:; : 

••■t.-l   -ig.O  -7.6,+  2.2,+  9 

''- 

Mi'nn, 

+  !>,0 

-r,,fl     + 

n'-„ 

ill     -\.:i     +5.2    +9.7    +15 

7     0.fl 

BAROMETRICAL   MEASUREMENT   OF   HEIGHTS. 

The  elevation  of  a  place  in  the  interior  of  a  continent  where  regular  meteorological 
observations  are  made,  may  be  ascertained  by  taking  the  yearly  means  of  the  ba- 
rometer reduced  to  the  freezing  point,  and  of  the  temperature  of  the  air,  as  data  for 
the  upper  station,  and  tlie  yearly  means  of  the  reduced  barometer  and  of  the  free 
thermometer  at  the  level  of  the  sea,  as  the  data  for  the  lower  station.  The  Hypso- 
metric Tables  then  will  give  the  difTerence  of  level.  As  observation,  however,  has 
shown  that  the  mean  height  of  the  barometer  at  the  level  of  the  sea  is  not  the  same 
in  all  latitudes,  it  is  necessary  to  take  for  such  a  comparison  the  mean  height  of  the 
iKirometer  which  belongs  to  the  latitude  of  the  station  the  elevation  of  which  is  to  be 
computed,  or  that  which  is  nearest  to  it. 

Table  XH.,  published  by  Schouw,  in  Poggendorf's  Annalen,  and  in  the  Comptes 
Rendus  dc  VAcadimie  des  Sciences^  Tom.  III.  p.  573,  gives  in  Paris  lines  the  mean 
lieight  of  the  barometer  in  various  latitudes.  The  reduction  into  millimetres  is 
from  Martins's  French  translation  of  Kaemtz's  Meteorology,  p.  278  ;  the  correspond- 
ing values  in  English  inches,  and  the  new  stations,  Savannah,  Ga.,  Philadelphia,  Pa., 
and  Cambridge,  Mass.,  have  been  added.  The  mean  heights  last  mentioned  have 
been  derived  from  three  years  of  observations  at  Savannah,  by  Dr.  John  F.  Posey, 
from  June,  1853,  to  June,  1856,  published  in  the  American  Almanac;  from  four 
years  of  hourly  observations  at  Girard  College,  Philadelphia,  by  Prof.  A.  D.  Bache  ; 
and  from  ten  years  of  observations  at  Cambridge  Observatory.  They  have  been 
reduced  to  a  common  absolute  standard  and  to  mean  tide-water  at  the  respective 
plsices. 

These  mean  barometric  heights,  corrected  for  the  variation  of  gravity  in  latitude, 
according  to  the  proposition  of  Poggendorf,  by  the  formula  b  =  b  4b  (I  —  0.0025935 
cos  2  </>),  where  b  is  the  height  of  the  barometer  in  latitude  </!>,  and  b45  the  corre- 
sponding height  at  the  forty-fifth  degree  of  latitude,  ^re  found  in  another  column. 
For  computing  the  elevations,  the  uncorrected  heights  are  to  be  used. 

The  mean  barometric  pressure,  as  shown  by  Table  XIII.  from  Kaemtz's  Pricis  de 
Mt/eorologie,  French  translation,  p.  281,  is  not  the  same  in  all  seasons,  and  the 
monthly  means  differ  by  a  quantity  which  also  varies  with  the  latitude.  If,  therefore, 
the  height  of  an  inland  station  is  to  be  ascertained  from  the  barometrical  means  of 
one  or  more  months  only,  the  computation  must  be  made  with  the  mean  pressure  in 
the  corresponding  months  at  the  level  of  the  sea ;  or  if  this  is  not  known,  the  yearly 
moans  taken  from  Table  XII.  must  be  corrected  for  the  difference  between  the  monthly 
means  of  the  given  month,  or  months,  and  the  annual  mean  in  the  same  latitude,  as 
derived  from  the  comparison  of  the  numbers  in  Table  Xlll. 

Example, 

Suppose  an  inland  station,  in  latitude  40°  N. ;  the  mean  barometric  pressure  for 
July  is  26.30  inches,  and  its  elevation  is  to  be  computed  from  it. 

Table  Xll.  gives  for  latitude  40°,  at  Philadelphia,  reduced  to  the  level  of  the  sea, 
30.053  inches.     Table  XUI.  gives  as  the  mean  for  July,  at  the  same  place,  759.80 
millimetres,  and  for  the  year,  760.25  millimetres  (both  not  reduced  to  the  level  of 
the  sea),  difference  —  0.45  millimetres  =  —  0.017  English  inches,  wbicb  '"  * 
subtracted  from  the  annual  mean,  30.053,  to  reduce  it  to  the  r 

D  83 


LOUBTSICAI.   MEAEiritEniEriT    OF   BEIGKTS. 

136.     This  lasl  number  is  lo  be  used  in  the  compulation, 
tempcrulure  of  July  al  bolli  sliittons. 
ne  tropicul  regions,  tite  irregular  or  non-periodic  variations  of  ihe  ba- 
,  wliicli  in  high  and  middle  iuIJIudea  arc  so  considerable  as  to  render  siinul- 
n  observations  indiapensable  for  the  measurement  of  heights,  gmdiinlly  dccniwe 
irly  cease  lo  exist,  while  the  monthly  and  daily  periodic  variations,  which  am 
ti  high  latitudes,  considerably  increase.     Within  the  tropics,  therefore,  the 
ions  of  the  barometer  being  far  more  uniform,  observations  mnde  during  a 
period  of  time,  or  even  single  observations,  mny  be  used  for  computing  heigliis, 
r^orresponding  observations,  by  referring  them  to  the  mean  pressure  at  the 
sea  as  lo  a  constant,  provided  this  last  has  been  corrected  for  the  monthly    , 
my  periodic  variation  at  the  plu.,.  | 

jle  Xlll.  furnishes  the  means  of  a  correction  for  the  monthly  varii*    ' 

1  dfiscribed  above.  Table  XIV,,  »iuci-  ^•vaa  the  mean  height  of  the  barometer 
lours  of  the  day  in  various  lutiiudes,  enables  the  observer  lo  correct  the  daw 
iiing  to  the  hour  at  which  the  observations  have  been  taken.  This  labli;  u 
Kacmrz's  Vortesujigcn  uber  Meieoroiogie,  French  translation,  p.  249.  Tlw 
in  Bossekop  is  from  the  observations  of  the  French  Scicntiflc  Expedition  in  the 
I ;  the  column  Philadelphia,  from  the  observations  at  Glrard  College,  has  been 
J. 

ne  correction  for  the  hourly  vnriolion  is  found  by  taking  the  difference  belwwn 
11(9  mean  of  the  hour  of  observation  and  the  daily  mean,  and  correcting  accordingly. 
with  due  regard  to  ihe  signs,  either  the  yearly  mean  at  the  sea  level,  or  the  observa- 
tion at  the  upper  station. 

Example. 

The  barometer  at  C.iracas,  latitude  10°  SC  N.,  on  the  20th  of  August,  at  4  o'clock 
P.  M.,  reads  680.57  millimetres. 

In  Table  XII,  the  mean  height    of  the   barometer   at 
La  Guayra,  lat.  10°  N =      760.17  millimetres, 

By  Tabic  XIII.  we  find  for  August  a  correction     .         .    =  — __2.95 

Mean  barometer  in  August —      757.22 

In  Table  XIV.  daily  mean  —  mean  al  4  P.  M.  gives  for 
4  P,  M.  a  correction =  —     1.17 

Mean  barometer  at  La  Guayra  in  Augus    a  4  P  \I  =      "^6  05  m  II  meirw. 

which  is  the  number  to  be  used  fo     I        o    |  u      on  of   I     h    gl    of  Ca  oc  s.    I" 
this  case,  however,  the  monthly  cor    c  on   be    g  1  1  fro        1  ghe    la      d  ,  mny 

be  too  small.     Both  corrections  ca     of  k.  n|  1 1     1        i   co     a  >  s     s  W  Af 

observation  at  Caracas,  leaving  tin.      le  1     o'     "     1  c  le     I  of   I  e  s  a  as  a 

constant. 


TABLE    XII. 
MEAN  HEIGHT  OF  THE  BAROUETER, 


LATITUDES,   REDUCED   TO    THE    LEVEL    OF   THE    E 
FREEZING   POINT. 


,   AKS  TO  THE 


"um^" 

laE^,U....«. 

Id  l-lri.  u.«. 

FIkm. 

L.Hl«k. 

CDTTHWl 

Cormtod 

Cortertoa 

Ob«r«d. 

Onilv. 

ob»™i. 

OnTltf. 

Obwrnd. 

Or.W- 

>f  Gowi  Hope, 

3.1     '  S. 

763.01 

762.20 

30.011 

90.008 

838.24 

BS7.9B 

iMCiro,  Ilmdl, 

23       S. 

761.03 

76S.69 

E0.1H0 

30,026 

838.69 

838.08 

inn^lwn:.  Guinea, 

6  SON. 

760.10 

738.16 

29.923 

29.930 

3S6.96 

836.09 

mvru,  VvncKQclo, 

10 

7B0.17 

768.32 

29.929 

29.833 

386.98 

336.16 

K>iiiii».  V,:  Indka, 

19 

7h0.51 

738.93 

29.942 

29.881 

837  13 

336.44 

.,  Chinn, 

23 

163.99 

761.61 

30.010 

29.986 

1!33.23 

837.61 

iffr.  riiimrv  Islea, 

29 

784.21 

76:1.10 

S0.087 

30.014 

B38.77 

833.28 

iiuh,  (;«irj;in. 

32 

761,59 

763.74 

80.102 

30.070 

8.18.93 

838.S7 

at,  Mucl.'iru. 

82  80 

763.18 

761.34 

30.126 

S0.098 

339.20 

338.88 

i,  Nurtlium  Afnca, 

38 

767.41 

766.60 

80.214 

80.182 

340.19 

33938 

no.  fiicl\y. 

3S 

762.93 

762.47 

80.038 

30.019 

838.21 

338.00 

l«l|.tiia.  I'enn. 

AO 

763.35 

768.00 

30.033 

80.010 

338  JS 

339.23 

<,  Italy. 

4! 

762.34 

762.06 

80.014 

80.003 

337.94 

337.82 

riil^'C.  Mast. 

42 

762.44 

762.24 

30.019 

80.010 

337.99 

837.90 

.«,  luly. 

43  30 

761.93 

76131 

29.997 

29.993 

387.76 

887.71 

on,  Franrf, 

44 

762.02 

761.93 

30.001 

2»M8 

337.80 

337.77 

nn,  Iliily, 

4180 

762.18 

762.13 

30.(07 

SO.0O5 

337.87 

337.83 

1,  Italy,' 

43 

763.  IS 

762.18 

30.007 

80.007 

837.97 

337.87 

Fmncc, 

49 

761.41 

761.69 

2fl.»78 

29.988 

337.63 

337.65 

.,1.  England, 

SI  SO 

760.96 

761.41 

21I.960 

29.979 

337.38 

337.53 

a,  ncnmark. 

68  30 

760.42 

761.01 

29.938 

29.961 

337.09 

387.35 

itr,  I'ruskia, 

64  80 

760.10 

760.76 

29.925 

29.932 

386.96 

337.24 

^\^n;  P™«in. 

61  80 

760.49 

761.11 

29.941 

29.967 

337.12 

337.11 

11  Jo,  Bnimfirk, 

6S 

75a.S9 

760.71 

29.906 

29.930 

336.72 

3.17.22 

■UHjli,  S™tliind, 

Gfl 

73S.2J 

739.00 

29.833 

29.682 

836.13 

336-46 

:iaiii,».  Norway, 

60 

T38.6I 

730.63 

29368 

29.908 

336.80 

336.74 

'"-"■"■.  .N"'>™ay, 

60 

756.94 

767.01 

29.801 

29.841 

833.36 

333.99    1 

11,  Xomiiv, 

60 

757.01 

758.00 

29.804 

29.844 

833.68 

336.02 

ivia.  [<vl«ml. 

61 

752.00 

733.20 

29.607 

29.664 

338.86 

333.89 

laab.  S.  Grwailnnci, 

64 

731.94 

733.13 

29.603 

29.631 

333.33 

333.86 

ini.  I<-elan.i, 

66 

753.58 

731.89 

2<I669 

29.721 

334.06 

331.64 

ivn.DLsco,  Grecnl. 

68 

753.76 

733.16 

29.677 

29.731 

884.14 

831.7S 

iiivik,  X,  Gffc'iil. 

7S 

753.18 

736.80 

S9.ia 

se.7N 

SS4.77 

S15.49 

U.>W.,Ari.-t.An.cr. 

74  80 

737.08 

7B8.7* 

wi^-on, 

78  80 

736.76 

TW 

■ 

B,   IN   JlLL    MONTHS    OF   TOG    YEA 

n 

VARIOUS 

ATITITDES. 

AWmluwdwtb 

L.Telo(lU.8-. 

■ 

PUw, 

H.r*!.*. 

c^,r.. 

«.c.o. 

U.,«. 

.Jr.«. 

:,"^'::.. 

.Z'.'^. 

P..... 

Pi.  Ti- 

Utiludc, 

23°  9' 

22=33' 

!2°ll' 

30*2' 

32°  5' 

39°  Be' 

42°  28' 

48°  50' 

»9»16 

Jnn. 

T69.21 

764.57 

767.93 

762.40 

762.80 

160.97 

781.87 

73e.P6 

782.64 

Feh. 

T(j0.13 

758.86 

767.01 

" 

163.76 

769.83 

760.90 

769.09 

763.10 

Mnn'h, 

TtiO.H6 

756.24 

766.03 

759.43 

163.05 

760.31 

739.09 

156.33 

760.76 

A|.n"l. 

739.58 

75:i.6S 

761.93 

760.10 

163.10 

760,05 

759.31 

155.18 

761.19 

Mm-, 

7S8.I9 

760.81 

761.64 

758.23 

763.39 

799.09 

759.63 

755-61 

160,94 

J«.u.. 

760.87 

743.10 

757.31 

754.42 

764.37 

759,22 

168.9) 

757.28 

76».r*  '[ 

Jlllv, 

760.eT 

717.64 

7B7.91 

753.90 

764.02 

759.90 

760.34 

76B.52 

759.26   ' 

A««. 

7S7.BS 

748.53 

737.91 

754,06 

765.54 

760.54 

761.11 

756.74 

769.94  j 

Sept. 

7S7.J8 

751.88 

762.22 

756.70 

763.36 

761.23 

761.83 

756.61 

7(il.l9 

Oct. 

758.19 

758.25 

763.37 

139.70 

763.13 

760,63 

161.07 

134.J2 

76<1.mJL 

Nov. 

761. 2 J 

758.3T 

786.17 

760.76 

763.41 

760  49 

760.85 

1BS.75 

75»4P 

De... 

7G3.G2 

760.B9 

788.65 

761.92 

781.12 

760.92 

760.90 

755.09 

7.-I 

1 

Yf«r, 

TBO.SS 

75  (.54 

783.19 

758.32 

763.41 

760.25 

760.44 

730.46 

■M.^ 

■ 

XIV. 

MEAN 

HEIGHT 

OF    THE    HA  ROME 

ER,  ^T   ALL   MOUES   OF  THIS    DAT 

IN 

fill  ndund  w  Ifa 

[.nalDrtbef«. 

1 

Vilcf, 

CpH4^.. 

Li 

iir.. 

1^,^». 

P^v.. 

B.^. 

rti:.'„ 

"""^ 

Utttad., 

QOO' 

10°  as'H. 

l0O36'n. 

22=  35'h 

39°  58'M 

45°  Si's. 

51°  29'». 

59°  56'ir 

c9°3e^^l 

OWrwr., 

UoniK, 

IS; 

IkHlulD- 

ItaltOBr 

B«h. 

CiMlB.llo. 

k™.. 

Kuplfcr. 
SIllltaT 

^ 

M1U)<D 

Ulllto.. 

MUU.i> 

MUlln 

7j2.J7 

756-86 

739.64 

7,W.80 

160.49 

757.01 

733.23 

759.35 

;s4JtP^ 

752.20 

756.33 

739.34 

7B8.82 

760.46 

156,90 

758.14 

751.77 

766.21 

769.05 

758.67 

160,41 

156.94 

753.05 

759.33 

761.7S  1 

751.63 

755.B9 

759.91 

758.49 

760.34 

756.78 

752.99 

" 

731.32 

755.66 

738.68 

758.47 

760.39 

756.74 

152.99 

759.32 

161,70 

751.63 

753.79 

738.85 

758.44 

760.49 

156,73 

159.34 

" 

751.95 

736.18 

739.32 

758.68 

760.18 

166.79 

153.12 

T59.39 

7S4.W 

' 

763.48 

756.38 

759.94 

759.16 

761,00 

766.89 

153.24 

>■ 

" 

. 

S 

7SS.93 

768.99 

760,50 

759.88 

761.15 

757,01 

153.37 

759^9 

754.» 

9 

753.16 

737.31 

759.63 

760.11 

761.22 

751.09 

153.44 

" 

'• 

1      '" 

753.  IB 

T3T.32 

760.50 

760.19 

761.17 

757,14 

763.46 

759.51 

764.M 

Jl 

752.80 

737.01 

739.99 

76n.09 

760.97 

757.07 

7B3.40 

" 

" 

»™. 

7S2.SJ 

756.57 

159.41 

739.61 

760.56 

767.02 

753.29 

759.47 

iH.ei 

751.87 

755.99 

138.91 

159.22 

160.13 

766.85 

763.11 

" 

"    1 

751.55 

755.47 

758.41 

759.39 

139.83 

156,61 

752.99 

7S9.3S 

7SI.M  1 

731. IS 

755.14 

759.12 

759.12 

759,85 

156.54 

782.99 

" 

"      1 

II 

1 

731.02 

754.98 

753.06 

757.91 

759.65 

158.47 

753,64 

769.82 

154.81 

731.31 

75S.14 

75'§.10 

737.93 

759.70 

1B6.J6 

752.86 

" 

" 

761.71 

735.41 

759.40 

738.01 

159.85 

766.50 

732.91 

769.31 

154.91 

751.93 

733.81 

7:.8.90 

738.03 

160.08 

756.63 

753,02 

1 

752.35 

756.21 

759.19 

738.51 

160.31 

156.-9 

733.14 

769.32 

75439 

73«.7t 

7S6.59 

759.69 

759,24 

760.49 

1,56.92 

753-24 

" 

1 

ID 

752.85 

756.87 

759.93 

739.33 

760.69 

757.02 

753.81 

7B9.36 

1J4JJ 

1 

11 

752.S6 

757.15 

7.59.93 

759,09 

760.13 

7S7.0a 

753.29 

" 

75!.1S 

75^.3^. 

7 -.9.22 

738.S7 

760.43   '   7,^6.93 

7.->3.l9 

159.38 

«U>5 

^^^^^■iHji^^i^^^l 

BAROMETRICAL   MEASUREMENT   OF   HEIGHTS. 


Table  XIV.  shows  that,  after  all  irregular  variations  of  the  barometer  have  been 
eliminated,  there  remains  a  double  period  of  rise  and  fall  within  the  twenty-four 
hours,  and  that  the  amplitude  of  these  daily  oscillations  is  greatest  within  the  tropics, 
and  goes  on  diminishing  towards  the  polar  regipns. 

According  to  Kaemtz,  the  mean  time  of  the  daily  maxima  and  minima,  or  the 
mean  tropic  hours  for  the  northern  hemisphere,  are  as  follows :  — 

4.05  P.  M. 


10.11  P.M. 
3.45  A.  M. 
9.37  A.  M. 


The  minimum  of  the  af\ernoon  is  reached  at 
The  maximum  of  the  evening  is  reached  at 
The  minimum  of  the  night  is  reached  at 
The  maximum  of  the  morning  is  reached  at 

Even  in  temperate  and  high  latitudes  these  diurnal  variations,  though  small,  must  be 
taken  into  account,  if  great  accuracy  is  required,  in  reducing  corresponding  obser- 
vations made  at  a  somewhat  different  hour  to  the  time  of  the  observation  at  the 
station  the  height  of  which  is  to  be  determined.  But  in  so  doing,  it  must  be  remem- 
bered that  the  times  of  the  minima  and  maxima  change  with  the  seasons,  as  is  shown 
by  Table  XV.  from  Kaemtz,  p.  251  of  the  French  translation. 


XV.      TROPIC    HOURS    OF    THE    DAILY   VARIATION    OF   THE    BAROMETER   AT   HALLE. 

LAT.    61°  80'  N. 


1    MoDth.* 

1 

Minimum, 
P.  M. 

Maximum, 
P.  Ml 

Minimum, 
A.M. 

Maximum, 
A.M. 

Month. 

Minimum, 
P.M. 

Maximum, 
P  M. 

Minimum, 
A.M. 

Maximum, 
A.  M. 

h. 

h. 

h. 

h. 

h. 

h. 

h. 

h. 

Jan. 

2.81 

9.17 

4.91 

9.91 

July, 

5.21 

11.04 

3.04 

8.78 

Fi-b. 

3.43 

9.46 

3.86 

9.66 

Aug. 

4.86 

10.66 

3.06 

8.96 

March, 

3.82 

9.80 

3.87 

10.10 

Sept 

4.55 

10.45 

8.45 

9.71 

'  April, 

4.46 

10.27 

3.53 

9.53 

Oct. 

4.17 

10.24 

8.97 

10.07 

May, 

5.43 

10.93 

3.03 

9.13 

Nov. 

3.52 

9.85 

4.68 

10.08 

■   June, 

5.20 

10.93 

2.83 

8.73 

Dec. 

3.15 

9.11 

4.91 

10.18 

This  shifting  of  the  times  of  maxima  and  minima  with  the  seasons  diminishes  with 
tiio  latitude,  and  tends  to  disappear  towards  the  equator,  with  the  inequality  of  the 
days  and  nights.  The  elevation  above  the  level  of  the  sea  also  causes  a  change  in 
the  tropic  hours  of  the  daily  variation  which  is  not  yet  sufficiently  studied. 

Tabic  XIV.  gives  evidence  that  the  amplitude  of  the  hourly  oscillation  is  greatest 
under  the  equator,  and  gradually  decreases  towards  the  pole.  Kaemtz  computes  its 
mean  value  in  various  latitudes  and  at  the  level  of  the  sea,  as  follows :  — 


ri'l 


XV 


AMPLITUDE    OF    DAILY   VARIATIONS    IN    VARIOUS    LATITUDES. 


L-ititudij 


Vuriation. 


O        1 

Millim 

0     0 

2.2S 

5  26  N. 

2.26 

7  52 

2.03 

Latitude. 

Variation. 

1              0       , 

MUlim. 

23  55 

1.80 

I        29  28 

1.58 

3i  26 

1.35 

Latitude. 


Variation. 


o 
39 


4 


43  34 

48     1 


Millim. 
1.13 
0.90 
0.67 


Latitude 


Variation. 


o       I 

52  33 
67  17 
62  25 


Millim. 
0.45 
0.23 
0.00 


The  amplitude  also  decreases  with  the  elevation,  at.  least  •■• 
foun<l    to   be   on   the   Faulhorn,  in   SwitzerlanH 
0.27  millimetres,  while  it  was  0.90  millime 

D 


reduce  trie  menna  taken  at  a  given  elevniion  to  ilie  lieigiit  they  wouli 

f  U  ui  urt!  level  of  the  sen,  or  barometric  observntions  made  ai  different 

mmon  level,  in  order  to  eliminate  ilie  iiifliienee  of  altitude  in  lite 

.^uii  UI   iinrometric  pressures,  ia  a  problem,  the  solulioii  of  wliicli  is  o^en 

in   meieorology. 

compleie  and  accurate  reduction,  embracing  all  cases.  Tobies  IV.  and  V., 

>,  i^iven  above,  pngL's  54  el  »eq.,  may  be  used.     But  when  the  dilferciice  of 

'een  t!ie  Iwo  stations,  or  above  the  sea-level,  does  not  exceud  a  ft-vr 

^t,  ihc  smnll  tables  XVI.  to  XIX..  in  three  different  scales,  will  be  fouud 


les  XV!,  and  XVII.  have  been  i  "rom  the  conslonis  of  Laplace's  fof- 

1,  the  barometric  coefficient,  including  Ihe  correction  for  the  decrease  of  gravity 
a  vertical,  being  respectively  60,345.51  English  feel  and  56,621,83  Paris  feel; 

Ihe  coefficient  for  expansion  of  moist  air  0.00222  and  0.005. 
n  Table  XVIII.  the  coefficient  18,420  metres,  deduced  from  RfgnauU'a  expcri- 
i  (see  Proceedings  of  the  Amcr.  Assoc,  for  Adv.  of  Science,  1857),  and  his  c* 

.jnt  for  expansion  of  dry  air,  0.003665,  increased  to  0,0038,  in  order  to  include 

effect  of  moisture,  have  been  used. 

Use  of  tbb  Tables. 
The  correction  for  reducing  the  barometer  to  the  level  of  the  sea  is  found  by  the 

formula 

whore  C  'is  the  correction  required  ;  /,  the  elevation  of  the  station  ;  N,  the  numbe*" 
in  the  tables  ;  h',  the  reading  of  the  barometer  ;  h,  the  normal  height  of  barojneic-  ^ 
at  the  sea-level. 

Example. 

At  Cambridge  Observatory,  Massachusetts,  at  71.34  English  feet  above  mean  lid*:^ 
the  mean  barometer  is  =  29.939  inches  ;  the  mean  lcm]ieratiire  47°, 3  Fahrcniici  x. 
what  would  be  the  height  at  the  level  of  the  sea  ? 

In  Table  XVI.  we  lake  for  47°.3  —  90.49,  or,  in  order  to  get  the  c 
fraction  of  an  inch,  904.9. 

Then 


1)04.9  ao 

and 


■^■^^''        0,079,  correction  required  ; 


29.939  +  0.079  —  30.018  inches,  lieigl.i  of  the  barometer  at  iho 

1,-vvl  of  the 

It  will  be  seen  that  the  quantity  r-'proiscnted  by  thf  second  nier 

nbcr  c»n  be 

leclcd  witboui  causing  n  sensible  i-vot  in  the  correction.     In  this  Cii 

,se  the  orror 

M>t  amount  lo  .001  ;   it  scarculy  would   runch   .Wi  for  '250  feet  of  ( 

,'levation ;  « 

VI.      HEIGHT,  IN  ENGLISH  PEET,  OF  A  COLUMN  OP  AIR  CORRESPONDING  TO  A  TENTH  OF 
AN  ENGLISH  INCH  IN  THE  BAROMETER,  AT  TEMPERATURES  BETWEEN 

32°  AND  100°  FAHRENHEIT, 

The  Barometric  Prnwure  at  the  Lower  Statkm  being  »  80  English  InehM. 


Temper- 
ature of 

Air, 
Fu'.irun 


3i^ 

33 

31 

33 

36 

87 

38 

39 

40 

41 

42 

43 

44 

4.3 


Heigiit 

in 

Englifih 

Feet. 


87.31 
87.70 
87.90 
88.09 
88.28 
8S.4S 
83.67 
88.87 
89.06 
89.26 
89.45 
89i65 
89.84 
90.03 


Temper- 
ature of 

Air, 
Fahren. 

Height 

in 

English 

Feet. 

46° 

90.23 

47 

90.42 

48 

90.62 

49 

90.81 

50 

91.01 

51 

91.20 

62 

91.40 

53 

91.59 

64 

91.78 

55 

91.98 

56 

92.17 

57 

92.37 

58 

92.56 

59 

92.76 

,  Temper- 
ature of 
Air, 

>  Fahren. 

1 

Height 

in 

English 

Feet. 

60° 

92.95 

61 

93.15 

62 

93.34 

63 

93.53 

64 

93.73 

65 

93.92 

66 

94.12 

67 

94.31 

68 

91.51 

69 

94.70 

70 

94.90 

71 

95.09 

72 

95.29 

73 

95.48 

Temper- 
ature of 

Air, 
Fahren. 

1 

Height    ' 

ST      ' 

English   , 

Feet.      • 

Temper- 
ature of 

Air, 
Fahren. 

74° 

95.67    \ 

Q..O 

8/ 

75 

95.87 

88 

76 

96.06 

89 

77 

96.26 

90 

78 

96.45    i 

91 

79 

96.65 

92 

80 

96.84    ! 

93 

81 

97.04    1 

94 

82 

97.28 

95 

83 

97.42    . 

96 

84 

97.62    : 

97 

85 

97.81 

98 

86 

98.01 

99 

87 

98.20    , 

100 

Height 

in 

English 

Feet. 


98.20 

98.40 

98.59 

98.79 

98.i;8 

99.17 

99.S7 

99.66. 

99.76 

99.95 

100.15 

100.34 

100..')4 

100.73 


XVII.      HEIGHT,    IN     FRENCH    FEET,    OP    A    COLUMN     OP     AIR    CORRESPONDING    TO 


A     PARIS     LINE     IN     THE     BAROMETER,     AT     TEMPERATURES     OF     THE     AIR 


BETWEEN    0°    AND   84°    REAUMUR. 


The  Barometric  Pressure  at  the  Lower  Station  bdng  *=  887  Paris  Unea. 


Temper- 
ature of 
Air, 
R«Himur. 


Height 

iu 

French 

Feet. 


0^ 

1 

2 

3 

4 

5 

6 


73.08 
73.44 
73.81 
74.17 
74.54 
74.90 
75.27 


1   Temper- 
'    ature  of 

Air, 
ij  Reaumur 

Height 

in 

French 

Feet. 

7° 

75.63     ' 

8 

76.00 

9 

76.36     1 

10 

76.73     1 

11 

77.10     , 

12 

77.46    i( 

13 

77.83    j' 

Temper- 
ature of 

Air. 
R^iumur. 


Height       Temper- 
in  I  ature  of 
French  'l      Air, 
Feet,  i!  Reaumur. 


14° 

78.19 

15 

78.56 

16 

78.92 

17 

79.29 

18 

79.65 

19 

80.02 

20 

80..S8 

2r 

22 

23 

24 

25 

26 

27 


Height 

in        ' 
French    j 
Feet. 


80.76 
81.11 
81.48 
81.85 
82.21 
82.58 
82.94 


Temper-  i 
ature  of 

Air,       i 
Reaumur. 


Height 

in 

French 

Feet 


28* 

29 

80 

81 

82 

83 

84 


83.31 
83.67 
84.04 
84.40 
84.77 
85.13 
85.50 


tVlII.     HEIGHT,     IX     METRES,     OF     A     COLUMN     OP     AIR     CORRESPONDING 
MILLIMETRE    IN    THE    BAROMETER,  AT  TEMPERATURES    BETWEEN 

0°    AND   39°    CENTIGRADE, 

The  Barometric  Pressure  at  the  Lower  Station  being  as  TO  MiUimetrea. 


TO     A 


'"*»»jper- 
'  *»  T**  of 

•^-rMiirr 


1 
2 

3 
4 
5 
6 


Hcttcht 

in 
Metres. 


10.54 
10.58 
10.62 
10.66 
10.70 
10.74 
10.78 
10.82 


Tpmper- 
atiire  of 

Air, 
Centigr. 

IIHght 

in 
Metres. 

8° 

10.86 

9 

10.91 

10 

10.95 

11 

10.99 

12 

11.03 

13 

11.07 

14 

11.11 

15 

ll.lff 

Temper- 
ature of 

Air. 
Centigr. 


I 


ii 


16^ 

17 

18 

19 

20 

21 


Height 

in 
Metres. 


11.19 
11.28 
11.28 
11.82 
11.80 


Temper- 
ature of 

Air, 
Centigr. 


24* 
25 
26 
27 


Height 

in 
Metres. 


11.62 
11.56 
11.60 
11.64 


Temper- 
ature of 

Air, 
Centigr. 


Height 

in 
Metres. 


82* 
88 
84 
85 


11.85 
11.89 
11.98 
11.97 


T^ 


BABOllETRICAL   nEASHBEMKST    OF  HEIGHTS. 

in  metricul  measure,  iho  vukics  of  a  miilitiieiro  in  the  luLrom* 
alioiis  and  Cenligrade  leinpLTiiturt's,     The  values  are  di^nveil 
in  Titbles  XVI.  and  XVII. 
initio  may  be  used,  aa  (he  preceding  ones,  for  reducing  baroinetriciil  olrstr- 
-  to  ibe  level  of  the  sea,  and  also  to  any  olher  lovei  by  u  similar  [iroccss. 

Example. 

■"■«  ihe  bnromeler  lo  read  700  miUimelres  at  Ihe  altilude  of  750  metres,  l)w 

ire  of  air  beiag  =  16°  Centigrade  ;  wliat  would  be  the  reading  ai  u  slaiiim 

iw  350  mulres,  nssuming  the  temperature  of  ihe  air  downward: 

I'  Centigrade  for  185  metres  f 
iem|)eraiure  of  air  at  lower  station  will  be  16°  +  ^°-^  =  ^"^^-^ 
ujiproxiinaie  height  of  barometer  about  73  centimetres. 
Then,  in  Table  XIX.  we  fi.id  for  IG"  i.nd  70  ceiiiimetres,       12.15 
"  "      for  n'.S  and  73  centimetres,    11.73 


11.94 


=  S9.3I,  or  barometer  at  lower  station  700  -\-  29.31  =  129.3}  millimetres. 

:ros'8  tables,  with  these  data,  would  give  for  the  difTcrence  of  level  319.76, 
ead  of  350  metres ;  the  corresponding  error  in  the  height  of  the,  barunielricul 
column  does  not  exceed  0.08  millimetre,  and  thus  remains  wiihin  the  limits  of  error 
which  may  be  expected  in  an  ordinary  observation. 

The  principal  object  of  this  table,  however,  is  to  furnish  the  scientific  irovcller 
wiih  t!ie  means  of  readily  computing  on  the  spot  approximate  difieroiices  of  level, 
by  simply  multiplying  the  difTerence  between  the  rt'adings  of  ibe  biirumeief  al  each 
staiion  by  the  half  sum  of  the  numbers  in  the  table  corresponding  to  the  daia  given 
Ly  the  observations. 

Example. 
Suppose  ihe  barometer  at  ihe  lower  staiion  to  read  732.5,  and  at  the  upper  siarion 
703.2  millimetres ;  the  temperature  of  the  air  being  respeciivuly  18"  and  16'  Ctiui- 
grade. 

The  diflerence  of  ihe  barometers,  supposed  to  be  redncod  to  the  same  lempeniture, 
is  29.3  millimetres. 

Then,  Table  XIX.  gives  for  18"  Ceniijrrade  and  73  centimeiros,     11.73 
"         for  16°  Cemigrdde  and  70  ceniinioin-s,     12. 13 
Half  sum,  oriuoan,  11.91 

And,  29  3  X   1191^  3-)9  8mftr.-,  ^  dilf.  untc  ..f  1.  ^tl  rM|uircd 

Hy  tilt  hi^et..l.Ii  sol  n.  I'll.-,  Mc  find)   i  tli'    ■•um    diiitt-.Oli, 

This  ubl.  cm  In  (.oii-nUnd  i-  i  <•  .mplMin  m  l<,  I).  Ii  io>'-,  i  ililc -,  ind  niu  -nc 
the  travf  Her  the  trouble  of  I  uijinjiln  liiiru  til,I,- 

A  simil.ir  table  in  Knirh-h  i«i  i-uic-  i--  foii.i  1  iI«ho,  i\  the  rmi  of  th,-  author's 
rger  rablf*  (  Tubk  \  I  ),  |  i^'  l"'  nl  Mu-  -mi-  id  iimili.  r,  iiiort  cMei.sne  oni., 
■slow,  page  ya,  lilt  u-t  ul  uli  tli  i-  i  \|i  i  (    d  l>\  lU  i.Miii|ik- just  givtn 
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■                        XED7CIIIG  TO  TUB   TRITB   UBAIf  BABOUETRIC  rRGSSITRB. 

SITbes  the  Baromelricnl  means  lo  be  used  have  been  derived  from  obscrvaliong 

ken  at  audi  bours  of  tlio  dny  as,  if  combined,  do  nol  give  ihc  true  mean  pressure. 

ey  musi   be   reduced   lo  ihe  true  means  by  uaing  ilic  Tables    XX.    and    XXI. 

besc  tables  give  ibe  corrections  to  be  applied  lo  l!ie  bourly  menns,  in  each  month. 

Ifeducing  them  to  Ihe  means  which  would  have  been  given  by  observations  made 

■BCh  of  ibe  iwcnty-four  hours.     The  correction  for  any  given  sei  of  hours  is  found 

^toking  tho  mean  of  ihe  corrections  due  to  each  of  the  combined  hours,  paying 

le  Bticniiun  lo  the  signs.      Table  XX.    has  heen   computed  from  ihc  hourly  obser- 

Llions  made  under  the  superintendence  of  Professor  A.  D.  Bnche,  at  Girard  College, 

ladelphia.     Table  XXI.  is  from  the  Greenwich  Observations,  by  Glaisher. 

XX, 

'ORTH  America.  —  Philadelphia.     Lat.  39"  58'  N.    Long.  75"  1 1'  VV.  Cnenv). 

fecliona  lo  be  applied  to  ibe  Means  of  the  Hours  of  Observation  to  obtain  ibe  true 

Mean  Barometric  Pressure  of  the  respective  Days,  Months,  and  of  the  Year. 
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II.     Ekgland.  —  GBEEXWicn.     Ifl/.  5r-2D'N.;  Long.O' O:             ^M 

■     Corieclions 

to  be  applied  to  ihe  Means  or  the  Hours  or  Observaiion,  or  Sots  of  Hoiin^| 
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XXll.  TABLE  TO  REDUCE,   BY  INTERPOLATION, 


THE    OBSERVATIONS   TO   THE    SAME    ABSOLUTE   TIME. 


DECIMALS    OF    AN    HOUR. 


Decimal. 

Mia. 

Decimal. 

Mia. 

Decimal. 

Mill. 
31 

Decimal. 

Min. 

1 
Decimal. 

Min. 
51 

::— s? 

Decimal. 

.017 

11 

.188 

21 

.350 

.517 

41 

.683 

.850 

.033 

12 

.200 

22 

.367 

32 

.533 

42 

.700 

52 

.867 

.050 

13 

.217 

23 

.383 

33 

.550 

43 

.717 

53 

.888 

.067 

14 

.233 

24 

.400 

34 

.567 

44 

.733 

54 

.900 

.083 

15 

.250 

25 

.417 

35 

.583 

46 

.750 

55 

.917 

.100 

16 

.267 

26 

.433 

36 

.600 

46 

.767 

56 

.933 

.117 

17 

.283 

27 

.450 

37 

.617 

47 

.783 

57 

.950 

.138 

18 

.300 

28 

.467 

38 

.633 

48 

.800 

58 

.967 

.150 

19 

.317 

29 

.483 

39 

.650 

49 

.817     1 

59 

.983 

.167 

20 

.333 

30 

.500 

40 

.667 

50 

.833 

60 

1000 

Table  for  Correction  of  Curvature  and  Refraction. 


>m  a  mountain,  when  furnished  with  a  barometer,  or  with  an  apparatus  for  de- 
ling the  temperature  of  boiling  water,  and  a  pocket  level,  an  observer  can 
le  elevations  of  distant  points,  which  are  in  sight,  but  lower  than  the  mountain 
on  which  he  stands.  He  has  only  to  seek,  with  the  level,  the  point  on  the 
of  the  mountain  which  corresponds  to  the  point  at  a  distance  that  he  wishes  to 
aine,  and  to  take  there  a  barometrical,  or  a  boiling  point  observation.  This 
^ation  is  to  be  calculated  in  the  usual  way,  but  the  result  must  be  corrected  for 
ir\'ature  of  the  surface  of  the  globe,  and  for  the  atmospheric  refraction,  by 
\  of  the  following  Table. 

s  method,  which  furnishes  the  means  of  multiplying,  without  much  trouble, 
measurements  of  heights,  gives  approximations  which  are  sufficient  for  most 
purposes  of  Physical  Geography.  It  may  even  seem  preferable  to  direct 
irements  for  determining  the  mean  elevation  of  certain  physical  lines,  which 
est  estimated  when  seen  from  a  distance ;  such  as  the  upper  limit  of  the 
h  of  trees,  the  limits  of  different  kinds  of  vegetation,  that  of  permanent  snow, 
f  the  mean  elevation  of  the  crest  of  a  mountain  range,  dec. 
Die  XXIII.  is  taken  from  Captain  Lee^s  Collection  of  Tables  OP^ 
it.,  page  81. 
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THERMOMETRICAL   MEASUREMENT   OF    HEIGHTS. 


t   DEDUCING    DIFFERENCES    OF    LEVEL   FBOM    THE   TEMPERATirKE    OF  THE 


When  water  ia  healed  in  ihc  open  nir,  ihe  elastic  force  of  the  vapors  prodiicfd 
from  it  gmdually  increjiBes,  until  it  becomes  equal  lo  the  incumbent  weight  of  ihe 
otmosplicre.  Then,  llie  pressure  of  the  atmosphere  being  overcome,  ihe  slcam 
escapes  rapidly  in  large  bubbles,  and  the  water  boils.  The  temperature  nl  w)iirh. 
in  the  o|>en  air,  water  boils,  thus  depends  upon  the  weight  of  the  aimoeplicric  col- 
umn above  it,  and  under  a  less  barometric  pressure  the  water  will  boil  Ht  h  lower 
lemperature  than  under  a  greaier  pressure.  Now,  as  the  weight  of  the  atmospherf 
decreases  with  the  elevation,  it  is  obvious  that,  in  asccndiug  a  mountain,  the  Ai^Arr 
the  station  where  an  observation  is  taken,  the  loiixr  the  temperature  at  which  water 
boils  at  that  slalion  will  be. 

The  diflerence  of  elevation  between  two  places,  therefore,  can  be  deduced  fmn 
the  lemperulure  of  boiling  water  observed  at  each  station.  It  is  only  necessary  W 
find  the  barometric  pressures  which  correspond  lo  those  temperatures,  and,  ibcnl- 
mospheric  pressures  at  both  places  being  known,  lo  compute  the  difference  of  leftl 
by  a  formula,  or  by  the  tables  given  above  for  computing  heights  from  baromeiwol 
ohaervalions. 

From  the  above,  it  may  be  seen  that  the  heights  determined  by  means  of  die  lem- 
peralure  of  boiling  waler  are  less  reliable  than  those  deduced  from  buromelrical 
observations.  Both  derive  tho  difference  of  altitude  from  ihe  difference  of  alinm- 
pheric  pressure.  But  the  temperature  of  boiling  waler  gives  only  indindlj  ll>" 
atmospheric  pressure,  which  is  given  dinellg  by  the  barometer.  This  mMhod  i* 
ihus  liable  lo  all  the  chances  of  error  which  may  affect  the  meosuremenis  by  iiieBO^ 
of  ihe  barometer,  besides  adding  lo  them  new  ones  peculiar  lo  itself,  the  priiwipil 
of  which,  not  to  speak  of  the  differences  exhibited  in  the  various  tables  of  the  foiW 
of  vapor,  is  the  difficulty  of  ascertaining  with  the  necessary  accuracy  ihe  tP« 
lemperatore  of  boiling  waler.  In  ihe  present  stale  of  thermometry  it  would  hortllj 
be  safe,  indeed,  lo  answer,  in  the  most  favorable  circumstances,  for  qnanlitie)  w 
small  as  hundredths  of  degrees,  even  when  the  thermometer  has  been  consirucK'' 
with  the  utmost  care  ;  moreover,  the  quality  of  the  glass  of  the  instrument,  tlio  foim 
and  the  substance  of  the  vessel  containing  ihe  water,  Ihe  nature  of  the  water  itselft 
the  place  at  which  the  bulb  of  the  thermometer  is  placed,  whether  in  tlw  currenicf 
I  or  in  the  water, —  all  these  circumstances  cause  no  inconsiderable  vnriB<>oi>> 
s  /'lace  in  the  indicolions  of  thermometers  observed  under  the  samo  atmosphcK 


pressure 


wing  to  ihesc  various  causes,  an  observalion  of  the  boiling  poinl,  tiifler- 
ing  by  one  tenlh  of  a  degree  from  the  true  temperature,  ought  to  be  still  admitted  as 
Q  good  one.  Now,  as  the  tables  show,  an  error  of  one  tenth  of  a  degree  Centigrade 
in  the  lemperalure  of  bolting  waier  would  cause  an  error  of  2  millimetres  in  ihe 
btiroinclrie  pressure,  or  of  from  70  lo  80  feet  in  the  final  result,  while  with  a  good 
burometer  the  error  of  pressure  wi!!  hardly  ever  exceed  one  tenth  of  a  miUimetre, 
nmking  a  difference  of  3  feet  in  altitude. 

Notwithstanding  these  imperfections,  the  hypsometric  ihermomeler,  or  Iliermo- 
ia  of  the  greatest  utility  to  Iravollers  Inivorsing  distant  or  rough  eouniriea, 
of  its  being  more  conveniently  transported,  and  much  less  tjablo  to 
accidents  than  the  mercurial  barometer.  The  best  form  for  it  is  that  contrived  and 
described  by  Regnaull  in  ihe  Annalfs  ile  Chimie  et  de  Physiqae,  Tom.  XIV.  p.  202. 
It  consists  of  an  accurate  ihennometer  with  long  degrees,  subdivided  into  tenths,  whose 
bulb  is  pinced,  about  2  or  3  eemimctrcs  above  the  surface  of  liie  water,  in  the  steam 
arising  from  distilled  water  in  a  cylindrical  vessel,  the  water  being  made  to  boil  by  a 
spirit-lamp.  The  whole  instrument  when  closed  is  about  6  inches  long ;  when  drawn 
out  for  observation,  about  14  indies. 

Table  XXIV.  of  baromeiric  pressures  corresponding  to  lempemtures  of  boiling 
water,  lins  been  calculated  by  Rcgnnull  from  his  Tables  of  Forces  of  Vapor,  and 
published  in  the  Annales  dt  ChimU  et  de  Fbi/iiqiic,  Tom.  XIV.  p.  206.  It  gives,  in 
millimetres  of  mercury,  the  barometric  pressures  corresponding  lo  every  tenth  of  a 
Cenligrado  degree  ;  for  gri'ater  convenience,  the  values  for  every  hundredth  have 
been  added. 

The  accuracy  of  this  table  has  been  tested  by  direct  observation  by  Mr.  Wissp,  a 
tmveiler  competent  in  such  mailers,  who  noted  down  simultaneously  the  tempera- 
lures  of  the  biiiling  point  of  water  and  the  height  of  the  barometer,  in  various  parts 
of  the  Andes,  up  to  the  summit  of  the  volcano  of  Pichincha,  including  in  his  obscr- 
vuiions  barometrical  pressures  ranging  from  752  lo  430  millimetres  of  mercury. 
The  agreement  between  the  barometric  pressures  given  here  by  Regnault  and  those 
found  by  Wisse  are  very  satisfactory,  the  differences  never  exceeding  a  few  lenihs 
of  a  millimetre.     See  Annalea  de  ChimU  et  de  Pkj/sique,  Tom.  XXVIU.  p.  123. 

Table  XXV.  is  iho  same  tabic,  revised  by  A.  Moritz,  who,  in  a  communication  to 
the  Academie  des  Sciences,  In  October,  1856,  called  the  attention  to  some  slight 
errors  of  compuiaiion  in  Regnaull's  table,  and  gave  the  corrected  numbers  for  every 
whole  degree  from  40°  lo  102°  Centigrade.  Those  numbers  are  given  here  from 
60*  upwards,  as  published  in  the  Journal  de  VlngtUut ;  the  values  for  every  lenlli  of 
a  degree,  and  their  difTerenecs,  have  been  coinpuicd  to  fit  t1>e  table  for  practical  use. 
The  comparison  of  the  two  tables  will  show  that  (he  corrections  mostly  amount  lo  a 
few  hundredths,  and  never  exceed  one  tenth  of  a  millimetre. 

Table  XXVI.  is  table  XXV,  reduced  to  English  measures. 
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BAROMETRIC   PRESSURES   CORRESPONDING    TO   TEMPERATURES   OF   BOILING  WATER 
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TABLE     XXVI. 
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BAROMETRIC  PRESSURES   CORRESPONDING   TO  TEMPERATURES   OF 

THE 

BOILING  POINT  OF   WATEU, 

EIPRESSED   IS    ENGLISH   INCHES   FOR   TEMPERATURES    OF   PAHHEKHKIT. 
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COMPARISON 


lEASUBES    OF    LENGTH    MOST   GENERALLY  USED   FOR   INDICATING  ALTITUDES. 


0  well  known  that  the  measures  used  in  scientific  researches  among  civilized 
re  not  uniform,  as  the  convenience  of  all  would  require.  In  France  the 
employed  ;  in  England  and  North  America,  the  yard  and  its  third  part,  the 
bot ;  in  Germany,  most  commonly,  the  Old  French  or  Paris  foot,  the  sixth 
le  French  toise  called  the  Toise  du  Pirou ;  at  the  same  time,  however, 
>t  so  extensively,  the  Rhine  foot,  in  Denmark  and  Holland,  and  especially 
,  where  it  has  been  declared,  under  the  name  of  Prussian  foot,  the  legal 
n  that  kingdom ;  in  Austria,  the  klafler  of  Vienna  and  its  sixth  part,  the 
snna ;  in  Switzerland,  the  Swiss  or  federal  foot,  which  has  been  adjusted 
rical  system,  and  is  three  tenths  of  a  metre  ;  and  so  on. 
merous  altitudes  ascertained,  either  by  private  efforts,  or  in  connection  with 

works,  and  quite  especially  with  the  extensive  geodetic  operations  carried 
governments  of  these  various  countries  for  the  survey  of  a  regular  map,  are 

in'  the  measures  respectively  adopted  by  each  of  them.  These  heights, 
before  they  can  be  compared,  require  to  be  uniformly  reduced  to  any  one 
measures.  Their  relation  to  each  other,  therefore,  is  given  here,  together 
^rous  reduction  tables,  designed  to  save  both  the  useless  expenditure  of  time 
most  unavoidable  errors  arising  from  so  numerous  reductions, 
act  relation  of  the  standard  measures  above  mentioned  is  not  easily  ascer- 
fl  the  numbers  given  by  the  best  authorities  by  no  means  always  agree  ; 
iniifaeture  of  exact  copies  of  a  standard  scale,  and  the  accurate  comparison 
ire  considerable  skill,  and  belong  to  the  most  delicate  operations  of  physics. 
:x?rs  used  for  computing  the  following  tables  have  been  adopted,  after  a 
view  of  the  authorities,  as  the  most  reliable.  A  few  words  on  the  most 
original  legal  standards  of  measures  may  not  be  unwelcome.     For  further 

the  subject  the  reader  is  referred  principally  to  Dove's  work,  Maas  und 
d  etlition,  Berlin,  1835. 
Doipal  original,  legal  standards  are  the  following  :  — 

Toise  du  Perou^  the  old  French  standard,  made  in  1735,  in  Paris,  by  Lan- 
?r  the  direction  of  Godin,  is  a  bar  of  iron  which  has  its  standard  length  at 
rature  of  13°  Reaumur.     It  is  known  as  the  Toise  du  Pirou*  ^*^ 
le  French  Academicians  Bouguer  and  La  CondanuD^ 
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of  an  arc  of  ihe  meridiii 
be  culled  liie  only  comm 
parison. 

2.  The  Metre  is  a  stnndaril  bui 
normiil  lenglli  at  ibe  temperatm 
lengtli  is  intended  to  mukc  it  a  i 
part  of  llie  lerresirii 


Peru.     AVhal  follows  will  show  thai  i[  may  slinMt 
iunclard,  to  which  all  the  others  are  referred  for  com- 

of  platina,  made  by  Lenoir  in  Paris,  which  bus  in 
of  zero  Centigrade,  or  the  freezing  point.  In 
luml  Btandnrd,  and  to  represent  the  len-miliiouth 
comprised  between  the  equator  and  the  pole,  or  of  a  quBrttr 
of  the  meridian.  The  U'liglh  of  this  arc  given  by  the  measurement  ordered  for  the 
purpose  by  the  Assembloc  Nationalc,  of  the  arc  of  the  meridian  between  DHrceiona, 
through  Fmiice,  to  Dunkirk,  combined  with  the  mciisurements  previously  ronde  in 
Petni  and  in  Lapland,  gave  for  the  distance  of  the  equator  from  the  pole  5,130,140 
toises,  with  nn  ellipticiiy  of  jjj,  and  for  the  length  of  ihe  metre  443.2i)5<)6  tines  of 
the  loisc  du  Peroii,  assumed  to  be  443.296  lines,  or  3  feet  11.396  lines.  This  lul 
qunnliiy  was  declared  in  1799  to  bo  the  length  of  the  legal  meire,  and  rroi  ti 
diJtniHf,  and  is  the  length  of  Lenoir's  platina  standard.  Later  and  more  cxleieive 
measurements  in  various  parts  of  the  globe,  however,  seem  to  indicaie  that  ihil 
quantity  is  somewhat  too  small.  The  latest  and  most  exact  results  we  now  p<»ac3*i 
combined  and  computed  by  Bessel,  would  make  the  quarter  of  the  meridian  10,000,856 
tncires,  and  the  metre  =  443.29879  Paris  lines ;  Schmidt's  compulation  would  nufca 
it  443.29977  lines,  and  both  Duml>ers  are  confirmed  by  Airy's  results.  The  IcffJ 
metre  is  thus,  in  fact,  as  Dove  remarks.a  legalized  part  of  llie  loise  du  Ptrou.tin^ 
ibis  last  remains  tlie  primitive  standard.  But  it  must  be  added  ihut  a  natural  slandird, 
in  the  absoluie  sense  of  the  word,  is  a  Utopian  one,  which  ever-changing  N»tuf« 
never  will  give  us.  Tbo  metre  is,  for  all  practical  purposes,  what  it  was  intend^ 
to  be,  a  natural  standard ;  ihough  it  must  be  confessed  that,  in  pmclice,  th«  ques- 
tion is  not  whether  and  how  far  a  standard  is  a  natural  or  a  conventioiml  one,  but  hnr 
rcudily  and  accurately  it  can  be  obtained,  or  recovered  when  lost. 

3.  The  English  Standard  Yard  is  a  brass  bar,  made  by  Bird  in  1760,  whieli  wm 
declared,  by  act  of  Parliament,  Isl  May,  1825,  ihe  legal  measure  of  length  wlitn  il 
the  temperature  of  G2°  Fahrenheit,  under  ihe  name  o(  Imjterial  Standard.  Anutbe^ 
standard,  sometimes  also  called  Parliamentary  Standard,  was  made  by  Bird  in  I'M. 
Sir  Ueorge  Shuckburgh  found  both  to  be  nearly  identical,  ot  least  within  O.OOOJi^ 
un  inch.     {Philos.  Tram,  for  1793,  p.  170.) 

Another  scale  of  brass,  however,  made  by  Trnughton  for  Sir  George  Shuclibuighi 
rioiscribod  in  ihe  Philosophical  Transactions  for  1798,  and  known  as  Shuck  btitgli'* 
Bciile,  obtained  among  scieniiiic  men,  perhaps,  a  higher  degree  of  authorily,  w 
nceount  of  the  great  accuracy  of  its  division,  and  of  its  apparatus,  devised  tj 
Troughion,  for  deiicnle  comparisons.  Thai  scale  was  used  by  Captain  Kaier,  i» 
181!^,  in  bis  researches  for  determining  the  length  of  the  pendulum  beating  a  wMK^ 
at  London,  and  also  the  length  of  ihe  metre,  expressed  in  English  inclica  of  ll* 
imj-erial  standard.     {Phil.  Trans,  for  1818.) 

Numerous  attempts  to  determine  ihe  relation  between  the  English  and  the  fnnA 
measures  aliow  no  inconsiderable  discrepancies  in  their  results.  Omitting  the  olJ«' 
t  comparisons  with  the  toise,  we  give  here  the  value  of  the  metre  in  English  imjiciiu 
I  inches,  as  resulting  from  the  most  reliable  comparisons. 

A  atandurd  scale  made  and  divided  by  Trouglilon,  and  in  all  particulars  idFiilit^nl 
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with  Shuckburgh's  scale,  was  brought  to  France  in  1801  by  Pictet.  The  comparison 
of  it  with  the  standard  metre,  made  by  Prony,  Legendrc,  and  Mechain,  gave,  after 
due  reduction  of  the  two  standards  to  their  respective  normal  temperatures, 

1  metre  at  32°  Fahr.  =  39.371  EngHsh  imperial  inches  at  62°  Fahr. 

This  determination  was  adopted  for  all  reductions  in  Kelly's  Universal  Cambist^  and 
in  the  French  translation  of  the  work,  published  in  Paris  in  1823. 

A  new  comparison  was  made  with  great  care  by  Captain  H.  Kater,  in  1818.  (See 
Philos,  Trans,  for  1818,  p.  103.)  The  standards  used  were  a  brass  scale  metre,  by 
Fortin,  terminated  with  parallel  planes  (metre  d  houts)^  and  a  bar  of  platina  on  which 
the  length  of  the  metre  was  marked  by  two  very  fine  lines  {metre  d  traits).  Both 
were  compared  with  Shuckburgh's  scale,  and  a  double  series  of  experiments  gave  as 
the  mean  result: 

Brass  metre  at  32°  Fahr.  =  39.37076  inches  of  Shuckburgh's  scale  at  62°  Fahr. 

Platina  metre  at  32°  Fahr.  =  39.37081         "  "  ''  "  " 

Mean        39.37079         "  *'  "  "  " 

On  this  value  of  the  metre  are  based  the  reduction  tables  by  Matthieu,  published 
yearly  in  the  Annuaire  du  Bureau  des  Longitudes ;  and  it  has  come  into  general 
use,  both  in  Europe  and  in  this  country. 

Captain  Kater  gives  besides,  in  the  same  paper,  p.  109,  note,  the  value  of  the 
metre  compared  with  Bird's  Parliamentary  standard  as  being 

1  metre  at  32°  F.  =  39.37062  imp.  inches  of  Bird's  Parliamentary  standard  at  62°  F. 
This  value  has  been  adopted  by  Dove,  as  being  the  legal  one,  in  his  reduction  tables 
in  his  work,  Maas  und  Messen^  p.  175,  &c.,  and  by  many  German  authorities. 

According  to  Baily's  experiments,  made  in  1835,  when  engaged  in  constructing  a 
new  standard  for  the  Royal  Astronomical  Society  {Memoirs  R,  Ast,  Soc,  Vol.  IX.)^ 
the  value  of  the  metre  is  (Lee,  Collection  of  Tables  and  Formula^  p.  62) 

1  metre  at  32°  F.  =  39.370092  imperial  standard  inches  at  62°  F. 
The  original  legal  standards  having  been  lost  in  the  fire  which  destroyed,  sovertd 
years  ago,  the  Parliament  Houses,  an  act  of  Parliament  provided  for  the  construc- 
tion of  new  ones  ;  but  as  the  report  of  the  committee  having  charge  of  the  con- 
struction of  the  new  British  standard  has  not  yet  been  published,  the  discussion  of 
the  subject  must  be  postponed. 

The  value  adopted  in  the  following  tables,  is  that  determined  by  Captain  Kater, 
viz.  1  nirtre  =  39.37079  English  inches. 

It  may  not  be  out  of  place  to  remark  that  Schumachor,  in  the  first  edition  of  his 
^nnmluuir  von  HuJ/sfafebij  used  the  value  1  metre  =  39.3827  English  inch'^s,  as 
^'vcn  in  tlio  Base  du  Systeme  Metrique ;  but  this  number,  which  expresses  the  rela- 
^'*»n  of  l)<»ih  standards  when  at  the  freezing  point,  becomes  39.37079  when  they  are 
^^'N|)f'civrly  rc(hiced  to  their  normal  temperatures.  Schumacher's  tables,  therefore, 
**^ust  be  conecled  accordingly. 

4.  Tl»e  actual  standard  of  length  of  the  United  Siatcs  is  a  brass  scale  of  eighty- 
^^^o  inches  in  length,  prepared  for  the  Coast  Survey  of  the  United  States,  by  Trough- 
^^n  of  L'Mhlon,  meant  to  be  identical  with  the  English  Imperial  Standard,  and  depos- 
*^^'d  in  the  ofl'ice  of  weights  and  measures.  The  temperature  at  which  it  is  a  standard 
^  62°  Fahrenheit,  and  the  yard  measure  is  between  the  27th  and  63d  inches  <iC  >3w^ 
1)  '  111 
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English  inches  of  llie  Troiqj 
Ion  scale  of  82  inches  at  ff 


scale.     (See  Report  on  the  Construction  and  Distribution  of  Weiglas  and  MeatsrOfM 
by  Prof,  A.  D.  Bache,  1857.; 

Hassler,  first  Supcriniendenl  of  the  United  Slates  Coast  Survey,  nia^Jc  an  elal 
comparison  of  eleven  different  standard  metres  with  ilie  brasa  scale  of  eighty-tii*' 
inches,  by  Troughion.  Three  of  llie  standard  metres,  certified  to  be  correct  by  high 
nuthorilies,  seem  lo  deserve  especial  confidence :  —  1.  An  iron  metre,  presented  In 
Mr.  Huaster  by  Trallcs,  which  was  one  of  the  three  tbatTralles  hud  made  by  Leoni 
al  the  Game  time  whh  those  distributed  lo  the  committee  on  ihe  weights 
3.  Another  metre  of  iron,  also  by  Lenoir,  veriHed  by  Boiivard  and  Arago,  and 
cinred  by  ihcm  to  be  identical  with  the  original,  S.  A  plaiina  slandunl  by  Fi 
verified  by  Arago,  and  found  to  be  ^iia  "f  «  millimetre  loo  long,  for  which 
allowance  was  made.  Their  comparison  with  the  Troughtan  scale  nt  (he  tem| 
ture  of  the  freezing  point  gave  : 

1.  Iron  metre  of  Tralles     =  39.3809171  inches  of  the  Troughton  seal 

2.  Iron  metre  of  Lenoir      =  39.3799487  "  " 

3.  Plaiina  metre  of  Forlin^  39.3804191 
Or,  correcting  for  expansion,  and  reducing  ihem  lo  llicir  respective  standard  tern] 

1.  Iron  melre  of  Tralles  at  32°  F.  =  39.36850 
S.  Iron  metre  of  Lenoir  at  32°  F.  =  39.36754 
3.  Plaiina  melre  of  Foriin  at  32°  F.  =  39.36789 
Hassler,  in  his  Report  to  Congress  on  Weights  and  Measures,  in  1832,  Bdoplt, 

first  value,  viz. : 

1  metre  at  32°  F.  ^  39.3809171  inches  of  the  Troughton  scale  at  32"  F 
and  the  Traugliton  scale  was  declared  the  United  Stales  standard,  from  which  copia 
were  lo  be  made. 

This  value  materially  differs  from  those  given  by  other  careful  comparisons,  while, 
on  the  other  hand,  the  close  accordance  of  the  numbers  corresponding  to  the  varions 
standard  metres  proves  the  accuracy  of  Hassler's  method  and  comparison.  It  b. 
therefore,  difficult  not  to  ascribe,  with  Daily,  this  discrepancy  to  some  innccumcy  iti 
the  length  of  ihe  Troughton  scale  of  82  inches,  But  as  that  scale  has  been  deciareil 
the  standard  of  length  of  ihe  United  Slates,  it  seems  better  lo  call  il,  as  is  done  in  ihB 
Coast  Survey  Reporle,  the  American  t/ard,  and  its  subdivisions  the  Ainerifon  foot 
and  inch,  and  to  consider  il  as  a  new  standard,  similar  to,  but  not  identical  wilh,  iIk 
English  imperial  standard.  The  value  of  the  metre  expressed  in  Amcncan  siandanf 
inches  is  given  in  the  Coast  Survey  Report  for  1853,  as 

1  meire  at  32"  F.  =  39-36850535  United  Slates  standard  inches  al  62°  F. 

We  learn  from  ihc  Report  on  Weights  and  Measures,  by  Prof.  A.  D.  Bache,  1SS7, 
p.  18,  that  two  copies  of  the  new  British  standards,  now  in  progress  of  construciii*! 
viK.  a  bronze  standard.  No.  1 1,  and  a  malleable  iron  standard,  No,  57.  have  beea  jit*" 
sented  by  the  British  government  to  the  United  Slates.  A  series  of  careful  comfsin- 
I  sons,  made  in  1856,  by  .Mr.  Suxlon,  under  the  direction  of  Prof.  A.  D.  Boche,  of  the 
British  bronze  standard.  No,  H,  with  the  Troughton  scale  of  eighly-tuo  ioch^i 
showed  that  ihe  British  bronze  standard  yard  is  shorter  than  the  American  vnrd  If 
0.00087  inch. 


USED   FOR   INDICATING  ALTIITDES. 

Comparisons  of  the  American  standards  with  new  French  standards,  recently  pre- 
sented to  the  United  States  by  the  French  government,  are  still  in  progress. 

For  the  present,  however,  it  seems  best  to  adhere  to  the  value  of  the  metre,  ex- 
pressed in  American  standard  inches,  adopted  by  the  Coast  Survey  as  given  above. 
From  this  value  the  separate  tables,  which  will  be  found  below,  for  the  reduction  of 
the  American  yard  and  foot,  were  computed. 

5.  The  Klafter  of  Vienna  is  a  silver  line  let  into  a  prismatic  bar  of  iron,  on  which 
the  length  of  the  klaAer  was  engraved  by  Voigtlander.  It  has  its  normal  length  at 
13^  Reaumur,  and  was  declared  by  law,  in  1816,  the  standard  KlaAer  of  Vienna. 
On  the  same  silver  line  the  French  toise  is  marked,  from  the  standard  toise  sent,  in 
1760,  by  La  Caille  and  La  Condamine  to  the  Observatory  of  Vienna.  According  to 
a  recent  and  very  careful  comparison  by  Struve  {Mem,  of  the  Austrian  Acad.^  Vol. 
v.,  I.  p.  117),  the  value  of  the  klafter  of  Vienna  is  0.9730317  toise  du  Perou. 

6.  The  Prussian  Foot  is  marked  on  a  standard  iron  bar,  3  feet  long,  made  by  Pistor 
in  Berlin ;  it  is  a  standard  at  the  temperature  of  13°  Reaumur.  The  length  of  the 
Prussian  foot  was  declared  by  law  to  be  =  139.13  lines  of  the  toise  du  Perou. 

7.  A  Mexican  Vara^  the  standard  length,  brought  from  Mexico  at  the  close  of  the 
war,  by  Major  Tumbull  of  the  Topographical  Engineers,  was  presented  to  the  Office 
of  Weights  and  Measures.  This  standard  was  made  by  soldering  sheet-brass  upon 
the  tinned  surface  of  an  iron  bar.  A  careful  comparison  of  its  length  with  the  Amer- 
ican standard  was  made  under  the  direction  of  Prof.  Bache,  which  gave  its  length 
to  be  =  32.9682  inches  at  58"* .7  Fahrenheit,  or  32.9680  when  reduced  to  62"^  Fah- 
renheit. 

The  relation  of  that  particular  Mexican  standard  to  the  Spanish  standard  not  being 
known,  it  was  thought  better  to  adopt,  for  the  present,  the  value  of  the  Spanish  Vara, 
and  of  its  third  part,  the  Castilian  foot,  found  in  Thionville,  Traiti  des  Poids  et 
Mesures^  &c.,  in  Balbi^s  Abrige  de  Geographies  viz.  1  vara  =  0.847965  metre. 

From  the  fundamental  equations  indicated  above  have  been  derived  all  those  which 
have  been  used  for  computing  the  reduction  tables  given  in  the  Appendix.  At  the 
head  of  each  table  will  be  found  the  value  from  which  it  was  computed. 

The  tables  are  so  arranged  as  to  give  directly  the  reduction  of  any  whole  number 
not  exceeding  three  or  four  figures,  and  larger  numbers  within  the  limits  needed  for 
altitudes,  by  means  of  a  single  addition. 

Example. 

Reduce  25,351  English  feet  into  metres. 

In  Tabic  XVI.,  on  the  line  beginning  with  25,000  and  in  the  column  headed  300, 
take  for  25,300  =  7711.30  metres. 

In  the  second  part  of  the  table,  on  the  line  beginning 
With  50,  and  in  column  headed  1,  take  for  51  =       15.54      " 

English  feet       25,351  =  7726.84      " 

The  fractions,  which  seldom  occur,  are  treated  as  whole  numbers,  taking  care  only 
properly  to  move  the  decimal  point. 

Tables  XL.  to  XLIV.  will  be  found  convenient  for  converting  fractional  parts  of  a 
^oise  or  of  a  foot  into  each  other. 
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I.   COKVERSION    OF   FRENCH   TOISE3   INTO    METBKS.                                        H 
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1727.01 

1730.09  1733.18 

1738.24 

1739.38 ;  1742.10  1745.16  1 748.M 

BTO 

1784.71 

1757-79 

1790.87 

1763.95 

1767.03 

1770.1i;i773.19  1776.2fljl77».»* 

S80 

17S5.B0 

1788-58 

1791.63 

1794.73 

1797-81 

1800..'<8, 1803.97;  1807.03,1310.11 

5»0 

1816.38 

1819.36 

1822.44 

1825.62 

1828-60 

1831.87 

1834.75  1837.63  I81O.M 

600 

1917.07 

1850.14 

1963.22 

1856.30 

1869.38 

■862.18 

1966.54,1866.62  167I.J 

610 

1877.SS 

1890.93 

1994.01  1887.09 

1890.16 

1893.24 

1898.32  1899.40  1901.1 

620 

1908.64 

1911.71 

1914-79  1917.87 

1920.95 

1924.03 

1927.11  1930.18  ISSSJ 

630 

1939.42 

1942-60 

1916.68:1946.66 

19BI.7S 

1951.81 

1967.89  1960.97  1964fl 

640 

1970.80 

1973-28 

1976.36  1979.41 

19S2.62 

1986.60  1966.67  I991.7S  19flJ 

650 

S0a0.9B 

2004-07 

2007-15  2010.22 

2018.30 

8016.36  2019.16  2022.51  SOsH 

660 

2031.77 

2034-85 

2037.93  2041.01 

2011-09 

2017.17  2050-24  3053.32, 80^| 

870 

2062.56 

206S.64 

2063.71  2071.79 

2071-87 

2077.96,2081.03  2081.11  H^M 

830 

2093.34 

2099.42 

2099.50  2102.58 

2105.66 

8108.73  2111.81  2111.89  S^H 

8lf0 

2124.13 

2127.20 

2130.28  2133.36 

1 

2136.14 

8139.58  2148.60  2115.68  8^H 

1  ^^1 

700 

3164.81 

2157.M 

1 
2161.07  2164.15 

2167,22 

2170.30  1173.38  2176.46  ^^M 

710 

2I85.T0 

2188.77 

3191.85 

2194.93  2198.01 

2201.09  2301.17  2207.24^^H 

720 

2216-48 

2219.66 

2382.64 

2226.72  2238.79 

2331.87  3231.96  2238.03^^H 

730 

224T.2B 

2250.31 

3853.42 

2256.50  2859.68 

2362.66  8266.73  2269.SI^^H 

7i0 

2278.05 

2281.13 

2364.21 

2287.29  2290.36 

8293.44  8896.62  2399.6^^H 

7B0 

3309.83 

2311.91 

2814.99 

2318.07  2321.15 

2327.30  2330.^^^1 

TSO 

2339.62 

2343,70 

3315,77 

2348-85  2331-93 

2.165.01  2358.09  33«1.^^^l 

770 

2370.40 

3373.48 

2376-S6 

3379.64  2382.72 

2363.78  2388.87  3S91^^^H 

1       -^ 

2401.19 

2401.36 

2107.34 

3410.12  2413.50 

2116.58  2119.66  813^^^^H 

"" 

3131.97 

343S-05 

2138.13 

3141.21  2111-88 

3117.36  8150.44 

!^^^H 

Ll 

O. 

1. 

9. 

a.      4. 

5.    I     «. 

:■ 

r       COHVERSIOn    Of    METRES   INTO   PARIS   OB  FRENCH    FEET   AND    DECIMALS.             3            1 

I  Hctn  =  3.078444  Purii  Int. 

Ifotn.    Doln. 

] 

'■ 

Fr.  f Ht. 

Fr.Fnt. 

Fi,F»l. 

Fr.FMl. 

Fr.  F»t. 

Ft.  Fwl. 

Fr  F»i.  1  Fr.  FioE. 

2462.7)1 

2465.83 

2468.91 

2471. 9!J 

2475.07 

2478.15 

2481. 2S 

2484.311 

2487.38  2490.46 

S10 

2493.S1 

2496.62 

2499.7( 

2502.77 

2505.85 

2608.93 

2612.01 

2S1S.09 

2S1B.I7|2521.35 

m 

2524.32 

2527.40 

2a30.4e 

2533.  E  6 

2536.64 

253S.7S 

2S42.79 

2645.87 

2548.95  2952.03 

830 

2555.11 

2558.19 

2561.27 

2564.34 

2567.42 

2ST0.S( 

2673.58 

2576.66 

2579.74  2582.81 

840 

2385.89 

2588.97 

2592.03 

2596.13 

2598.21 

2601.29 

2604.36 

2607.44 

2610,92  2613.60 

«W 

26)6.e8 

2619.76 

2622.83 

2625.91 

2628.99 

2632.07 

2635.15 

2038.23 

2641.30  2614.38 

860 

2SIT.46 

2650.54 

2653.62 

2656. 7C 

2669.78 

2662.85 

2665.93 

2669.01 

2672.09  2675.17 

S70 

2678.25 

2681.32 

26S4.JC 

2687,48 

2690.56 

2693.64 

2696.72 

2699.8V 

2702.87!  2705.95 

180 

2709.03 

2712.11 

2715.19 

2719.27 

2721.34 

2724.42 

2727.50 

2730.58 

2733.66  27^6.74 

990 

27a9.S2 

2742.89 

2745.97 

2749.05 

2752.13 

2756.21 

2758.29 

2761.36 

2764.44  2767.52 

100 

2770.60 

2773.63 

2776.76 

3779,83 

2782.91 

2785.99 

2789.07 

2792.15 

2796.23  2798.31 

>10 

2801.3S 

2804.46 

2907.54 

2910.62 

2813.70 

2816.7^ 

2819.89 

2822.93 

2826.01  2829.09 

so 

2832.17 

2835.75 

2938.33 

284I.4C 

2844.48 

2B47.5( 

2860.64 

2853.72 

2866.80  2869.87 

ao 

2862.95 

2866.03 

2869.11 

2872.16 

2875.27 

2878.36 

2881.42 

2884.50 

2887.68  i2890.6fi 

40 

2993.74 

2896.83 

2899 .89 

2902.97 

2906.05 

2909.13 

2912.21 

2916.29 

2918.36.2921.44 

SO 

2924.52 

2927.60 

2930.68 

2933.76 

2936.84 

2939.91 

2942.99 

2946.07 

2949.15  2S62.23 

BO 

299S.31 

2958.3a 

2961.46 

2964.54 

3967.62 

2970.7( 

2973.78 

2976.86 

2979.83!l983.01 

70 

2986.011 

2989.17 

2992.28 

29!>5.33 

2999.40 

3001. 4t 

3004.56 

3007.64 

31)10. 72'3013.80 

80 

3016.88 

30I9.9S 

3023.03 

3026.11 

3029.19 

3032.21 

303  5.  B5 

3038.42 

3041.50  3044.58 

BO 

3047.66 

3050.74 

3n53.82 

3056.89 

3059.97 

3063.05 

3066.13 

3069.21 

3072.29,3075.37 

U. 

FBmrU  Fwt 

»». 

Frenrb  F«l 

M-lm. 

T^chF^.. 

Uttnu. 

FrmrhFMl. 

000 

3078.44 

5O00 

15392.22 

9000 

27706.00 

II    13000 

40019.78 

»00 

6156.89 

6000 

18170.67 

10000 

30784.44 

14000 

43098.22 

»00 

9235.33 

7000 

21549.11 

11000 

SSSSi.BB 

15000 

46176.67 

aoo 

12313.78 

8000 

2.627.56 

12000 

36941.33 

1    16000 

49255.11 

^ 

.^U.. 

O. 

>• 

9. 

3. 

1. 

S. 

6. 

T. 

8. 

0. 

frFB* 

FrF»t 

Fr.F»t 

Fr  F«C. 

Fr  FmI. 

PrF«l 

FrF«c 

FrF«l 

Fr.Fnl 

Fr  F«C. 

0.0000 

0.3078 

0.6151 

0.9235 

1.5392 

1-8171 

2.1540 

S.IGH 

2.7706 

S.0784 

3.3863 

3.6941 

4.0020 

4.3098 

4.6177 

4.9255 

5.2334 

5.5412 

5,8190 

6.1569 

6.4647 

6.7726 

7.0804 

7.3993 

7.6961 

8.0010 

8.3118 

8.6196 

8.9279 

9.2353 

9.5432 

9.851 C 

10.1689  10.4667 

10.7746 

11.0921 

11.3902 

11.6981 

12.00,59 

I2.3IS8 

12.6216 

12,9295 

13.2373  13.5452 

13.8530 

14.1608 

14.4687 

14.7765 

15.0844 

15.3922 

15.7001 

16.0079 

16.3158' 16.6236 

16.9314 

17.2393 

17.6471 

17,8.550 

18.1629 

19.0864 

19.3942 

22.4726 

19.7020 

20.0099 
23.0883 

20.6256 

20.9334 
24.0119 

21.2413 

i 

21.5491  21. 85T0  22.1648 

22.7805 

23.3662  23.7010 

24.6276124.9354  25.2432 

25.5511,25.8589 

26.166^ 

26.47461 26.7825 

27.0903 

H 

27.7060  28.0138128.3217 

Z8.629S' 28.9374 

29,2452 

29.5531  29.14609 

30.1681' 

H 

119  ^ .^^ 

^^^J 

1 

r 

}R   OF   UZTRES 

„,.,..,..„„....,„^ 

1 

lMMn  =  3.a9»99|7RnIllihF»t,                                                            ^| 

1 

f 

tiUum.    (Unluj                                                               ^M 

0. 

1. 

3. 

3. 

4. 

s. 

6. 

T. 

8. 

». 

WF«. 

EnjF«. 

Egg.Fon. 

Eiig.Fm 

li.,,F«C 

E.,s.l,-«i 

E„8F«L 

Eng.F«. 

EnfFltl 

Si^ 

0.0 

3.28 

6.56 

9.84 

13.12 

16.40 

19.69 

22  87 

28.25 

tsa 

10 

32.81 

38.09 

S9.37 

42.6B 

45.93 

49.21 

53.49 

55,78 

89.06 

6E.U 

20 

65.  G3 

68  90 

72.IS 

75.4fl 

78.74 

82.03 

85.30 

88.58 

81.87 

9£.ia 

30 

98.43 

101.71 

104.9K 

103.27 

111.55 

114,83 

118.11 

131,39 

124.S7 

1!;-M 

40 

131.24 

134.32 

137.80 

141.08 

144.36 

147.64 

150.B2 

154.20 

157.48 

l«.7f 

Bfl 

181.04 

167.33 

170.61 

173,89 

177.17 

180.46 

1S3.73 

187.01 

190.29 

19!Jr 

fiO 

198.85 

200.13 

303.42 

206.70 

30S.98 

313.36 

216.54 

319.82 

223.10 

226.U 

70 

229.66 

232.94 

236.33 

239.61 

342.79 

246.07 

249.36 

362,83 

256.91 

80 

2H2.IT 

265.75 

269.03 

272.31 

275.80 

278.88 

282.16 

286,44 

288.73 

29i,M 

90 

29S.28 

29S.56 

301.84 

305.12 

308.40 

311.69 

314.97 

318.26 

321.53 

324.^ 

100 

328.09 

331.37 

334.65 

337.93 

341.21 

344,49 

347.78 

351.06 

354.34 

3s-,a 

no 

360.90 

361.18 

367.16 

370.74 

374.03 

377.30 

380.58 

383,87 

387.15 

ma 

ISO 

3W3.71 

396.99 

400.27 

403.59 

406.83 

410.11 

413,39 

416.67 

419.96 

itt.U 

no 

426.52 

439.fiO 

43S.08 

436.36 

439.64 

442.92 

44B.20 

449.48 

452.78 

tSi.H 

110 

459.33 

462.61 

465.89 

469.17 

473.4S 

475.78 

479.01 

482.29 

485.57 

itts 

150 

492.13 

493.42 

.199.70 

601.98 

B03.26 

508.54 

611.82 

615.10 

518.38 

B21.» 

160 

S21.a4 

528.J2 

631.SI 

M4.79 

638.07 

641.86 

544.63 

547.91 

651.19 

85  UT 

170 

517.75 

561.03 

564.31 

B67.60 

570.59 

674.16 

577.44 

580.72 

581.00 

s&i.tS 

181) 

590.56 

593.84 

597.12 

600.40 

603.69 

606.97 

610,25 

613.63 

616,81 

6»,M 

IM 

623.3T 

626.65 

629.93 

633.21 

636.49 

639.78 

643.06 

648.34 

619.62 

65J.» 

200 

8.18.18 

659.48 

663.74 

666.02 

669.30 

872.S8 

675.87 

679.15 

682.43 

68i.II 

310 

688.99 

692.27 

695-65 

698,83 

702.11 

705.39 

708.67 

711.96 

715.21 

TIS.S1 

220 

721.80 

725.08 

728.36 

731.64 

734.92 

738.20 

741.48 

744  76 

748.06 

75IJI 

230 

754.61 

757.89 

761.17 

764.45 

767.73 

771.01 

774.29 

777.57 

780,65 

7Sl,l» 

240 

787.^2 

790.70 

793.98 

797,28 

600.94 

803.83 

807.10 

810.38 

818.66 

SlMt 

2S0 

820.22 

823.51 

826.79 

830.07 

833.35 

836.63 

939.91 

843.19 

846.47 

84!».» 

2fiO 

B53.D3 

856.31 

8B9.60 

862.88 

866.16 

869. J  4 

672,72 

876.00 

879.29 

8a!.» 

H70 

885.94 

889.12 

992.40 

89.1.69 

899.97 

902.25 

90,5.53 

908.81 

912.09 

9IS.37 

280 

9IB.G5 

921.93 

925.21 

928.49 

931.78 

935.06 

93S.34 

911.62 

944.90 

B4S.18 

WO 

951.46 

B54.74 

958.02 

961.30 

964.58 

967.87 

971.15 

974.43 

977.71 

B80J» 

300 

984.27 

987.55 

990.83 

994.11 

997.39 

1000.67 

100.1.96 

1007.24 

10TO..M 

101S.M 

.110 

10I7.0S 

1020.38 

1033.64 

1026.92 

1030.20 

103348 

1036.76 

1040.06 

1043.83 

IOI«,M 

mi) 

1019.89 

1053.17 

1056.45 

1059.73 

1063.01 

1066.29 

1069,57 

1073.85 

1076.13 

|07»,U 

a:io 

10SS.70 

1085.98 

1089,26 

1092.54 

1096.82 

1099.10 

1102.38 

1105.66 

1I0B.94 

11IJ.»» 

S40 

1118.51 

1118.79 

1122.07 

1135.35 

1128.63 

1131.91 

1135.19 

1138.47 

1U1.76 

1141.0» 

S.10 

1148.3! 

1151.60 

1154.88 

1158.16 

iiei.n 

1164.72 

1189.00 

1171.28 

1174.66 

IWM 

8(iO 

1181.12 

1184.40 

1187.89 

1190.97 

1194.2S 

1197.53 

1200.91 

1204.09 

1207,37 

IIIOJ* 

370 

1213.93 

1217.21 

1220.49 

1223.78 

1237.06 

1330.3J 

1233.63 

1236.90 

1240.18 

ItJS-* 

380 

1246.74 

1200.03 

1253.30 

tZ3G.5» 

1359.97 

1263.15 

1266.48 

1269.71 

1272.99 

1276,11 

300 

1279.65 

1282.93 

1386.11 

1289.39 

1293.67 

1295.96 

1299.24 

1303.53 

1806.80 

O. 

1. 

9. 

3. 

1. 

S. 

6. 

». 

8. 

9. 
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■ 

CONVESSION   OF    MEIKES  IHTD   ENGUSH   FEET   AND   DECIMALS.                       2          ^H 

400  to   799. 

«.« 

Maim.    rtlnlW 

1 

e. 

Ei.,!.F«i. 

1. 

9. 

3. 

4. 

s. 

6. 

7. 

9. 

9. 

a,g.Fe«. 

&i«.F«i. 

B..?F«i, 

B,«.f«. 

Ens.P«l 

&,g,F«l 

E.*F«t 

Et.sT,w 

li^,.K«■ 

400 

1313.36 

1819.64 

1316.92 

1322.20 

1325.48 

1S28.76 

1333.06 

1335.33 

1338.61 

1311.89 

410 

1845.  n 

1343.45 

1351.73 

1356.01 

1358.29 

1361.67 

1364.86 

1368.18 

1371.12 

1374.7') 

430 

1377.98 

1391.26 

1381.51 

1387.82 

1391.10 

1394.3S 

1397.66 

1400.91 

140132 

1407.51 

430 

1410.79 

1414,07 

1417.85 

1120.63 

1423.91 

1427.19 

1130.47 

1183.75 

1437.03 

1110.31 

440 

1413,60 

1146,88 

11S0.16 

1453.44 

1136.73 

1460.00 

1163.38 

1166.56 

1469.84 

1173,13 

490 

1476.40 

1479,69 

1182.97 

1488.39 

1189,53 

1193.81 

1496.09 

1499.37 

1502.65 

1905  93 

460 

1509.S1 

1S12.49 

1515.78 

1519.06 

1633.34 

1525.62 

1628.90 

1532.18 

1585.16 

1938.74 

470 

1512.02 

1649.30 

IS18.98 

1551.87 

1595.16 

1558.43 

1561.71 

1364.99 

1968,27 

1671,99 

480 

1574.83 

1978,11 

1681.39 

1984.67 

1587.96 

1991.33 

1591.52 

1597.80 

1601.09 

1601.36 

490 

1607.64 

1610,93 

1611.30 

1617.48 

1620.70 

1634.09 

1627.33 

1630.61 

163339 

1637.17 

5O0 

1640.45 

1643,73 

1647.01 

1650.29 

1653.57 

1656.86 

1660.18 

1663.42 

1666.70 

1669.98 

BIO 

1673,26 

1678.64 

1679.82 

1683.10 

1686.39 

1689.66 

1692.94 

1696.22 

1699,61 

1702.79 

620 

nofi.oT 

1709.35 

1712.63 

1715.91 

1719.19 

1722.47 

1723-76 

1729.03 

1732.31 

1733.60 

830 

1733.8S 

1712.16 

1715.44 

1748.72 

1792.00 

1759.28 

1758.56 

1761.84 

1765.12 

1768.40 

S40 

tT7t.69 

1774,97 

1778.35 

1781. 6S 

1784.81 

1788.09 

1791,37 

1794.66 

1797.93 

1801.21 

550 

1801,49 

1807.78 

1811.06 

1914.31 

1817.63 

1820.90 

1824,18 

1837.46 

1830.71 

183103 

360 

1837-30 

1810.58 

1813.87 

1947.18 

1850.13 

1853.71 

1896.99 

1960.27 

1863,55 

1866.83 

370 

1870.11 

1873.39 

1876,87 

1979.96 

1883.24 

1886.S2 

18S9.B0 

1893,08 

1898.36 

1899.64 

580 

1902.92 

1906  20 

1909.4S 

1912.78 

1916.05 

1919.33 

1922.61 

1926.89 

1929.17 

1932-45 

590 

1935.73 

1939.01 

1942,29 

1945.57 

1918.85 

1953.13 

1955.12 

1968.70 

1961.98 

1965.26 

eoo 

1968.54 

1971.S2 

1976.10 

1978.38 

1981.66 

1981.91 

1989.22 

1991.51 

1991.79 

1998.07 

610 

2001.35 

2004,63 

30m  .91 

2011.19 

2014.17 

2017.75 

2021. OS 

3024.31 

2027.60 

2030.88 

620 

2034.16 

2037.11 

201072 

2014.00 

2047.28 

2030.56 

2053.84 

2057.12 

2060.40 

2063.69 

630 

206S.97 

2070.25 

2073.63 

3076.81 

20S0.09 

20S3.37 

2086.66 

2099.93 

3093.31 

2096.19 

640 

2099.79 

2103.06 

2106.81 

2109.62 

2112.90 

3116.18 

2119.16 

2132.74 

2136.03 
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^KlI.       fOHVEnSIO.V  OF  TAItlS  OR  FRE.NCIt  FEET  iriTO  ENGLISH  Fl^tT  AND  DECIMALS,                1 

L 

1  Fr.nch  Foot  -  1,09576627  Bngliri.  F«.t. 
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CONVERSION    OF   P&StS   OR   PBENCU   FSET   INTO  AICBBICAK    FEET.                  ^H 

irmeb  Fort  =  l/)6ETaHtii>*riuB  Foot.                                                     ^H 
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TO  CONVERT 


ENGLISH    YARDS    AND    FEET 


INTO  DIFFERENT  MEASURES  OF  LENGTH. 


XIV.     CONVERSION   OF   ENGLISH   YARDS   INTO   FRENCH  TOISES. 

1  XngUsh  Tard  »  0.4€81465  Tolse. 
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XV.     CONVERSION    OF   ENGLISH  YARDS   INTO   METRES, 
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335.271 

S65.763 

396.233 

426.713 

457.192 

487.671 

518.151 

548.630 

679.110  ^H 

2000 

609.5S9 

flio.oaa 

870.548 

701.027 

731.507 

761.986 

792.168 

822.915 

8B3.42S 

888.eOlH 

aono 

9N.S8;t 

914.883 

B75.S42 

1005.82 

I03B.SO 

1066.78 

1097.28 

1127.71 

II50.28 

1I98.7SH 

4000 

1219.18 

I2i9.06 

12B0.I4 

1310.62 

1341.10 

1371.58 

1402.05 

1433.53 

1463.01 

■ 

6000 

1528.97 

1551.45 

1584.93 

IGt5.4I 

1645.89 

1676.87 

1706.B5 

1737.33 

1T6T.91 

im.n\ 

1 

6000 

IB28.77 

1859.25 

1889.73 

1920.31 

1950.68 

1981.16 

2011.84 

2013.12 

2072.60 

tio>.osM 

7O00 

2133.56 

2164.01 

2194.53 

3339.00 

22B5.48 

3285.98 

2316.44 

2346,93 

2377.40 

240T.8BH 

SOOO 

2438.36 

24HS.SI 

2499.31 

3339.79 

2560.27 

2590.75 

2621.33 

2651.71 

2682.19 

27I1.S7 

■ 

9000 

2743.15 

2773.83 

2801.11 

3834.59 

2865.07 

2895.55 

2928.03 

2956.BI 

2986.99 

90IT.4J 

■ 

lOOOO 

3017.94 

3078.42 

3108.90 

3139.39 

3169.86 

3300.34 

3230.82 

3261,30 

3291.78 

S32£.3fl 

1 

1 1000 

13352.74 

3383.22 

3413,70 

3441.18 

3474,66 

3505.14 

3535.62 

3566.10 

8596.S7 

amiJu 

IBOOO 

3657.53 

3683.01 

3718.49 

3748.97 

3779.45 

3809.93 

3840.41 

S870.89 

8901,37 

8931.86 

I  SOOO 

3962.33 

3992.81 

4023.29 

4063.77 

4084.35 

4114.73 

4145.21 

4175,68 

4306.16 

4238.64 

1 1000 

4267.12 

4297.60 

4228.0S 

4368.56 

4.399.01 

4419.52 

4450.00 

4480.48 

4510.96 

4541.(1 

ISOOO 

1571.92 

4602.40 

4632.88 

4663.36 

4693.84 

4724.31 

4754.79 

4785.37 

4915.76 

4846.31 

16000 

.4876.71 

4907.19 

4937.67 

4968.15 

4999.63 

6029.11 

5069.69 

5090.07 

6120.66 

9151.0I 

I7CMHI 

isisi.si 

S211.99 

5243.47 

B272.9I 

5303.42 

SS3S.90 

6S64.S8 

6394.86 

5426.34 

54B5.81 

ISOOO 

5486.30 

5516.78 

5547.26 

6577.74 

5608.33 

6638.70 

5669.18 

56D9.ee '6730. 14 

5760.rt 

19000 

b791.ll) 

3821.57 

58B2.05 

68S2.5S 

5913.01 

5943.49 

6973.97 

6004.45  6034.93 

6085.41 

20000 

B095.89 

6126.S7 

6156.85 

6187.38 

6317.81 

6248.29 

sz 

6309,25  6.339.73 

6S70.20 

21000 

6100.68 

6I31.1S 

6461.64 

6492.12 

6522.60 

6553,08 

6614.04  6644.62 

6676.01 

22000 

6705.48 

6735.96 

6766.44 

8796.92 

6827.40 

8857.68 

6888.36 

6918.83  6949.31 

6979.71 

23000 

7010.27 

7010.7S 

7071.23 

7101.71 

7132.19 

7182,67 

7193,15 

7333.63  7254.11 

7264.61 

24000 

7315.07 

7345.55 

7376.03 

7408.51 

7436.99 

7487.47 

7497.94 

7538.42  7658.90 

1689ja 

25000 

7619.86 

7850.34 

7880.82 

7711.80 

7741.78 

7772.26 

7803.74 

7833.22  7863.70 

7SM.I8 

2(1000 

7921.66 

7935.14 

7985.62 

9018.10 

8046.57 

8077.05 

8107.53 

8138.01  8168.49 

8198  Jl 

2700O 

8229.46 

4259.93 

8290.41 

8320.89 

8351.37 

6391.85 

8413.33 

8412.81  8473.29 

86M.W 

asooo 

8534.25 

8564.73 

8595.30 

8635.68 

8656.18 

8686.64 

8717.13 

8747.60  8778.08 

BS08.5t 

«... 

^ 

1. 

9. 

3. 

4. 

3. 

6. 

'■   I'- 

9. 

Metn. 

Mdiw. 

M.trM. 

MMiw. 

MMrm. 

MMra. 

Mot™..     1     U.(R<, 

M#i™i. 

0 

0.00000 

0.30J79 

0.60959 

0,91438 

1.31918 

1.52397 

1,83877 

3,13356  2.43836 

i.74ai> 

10 

3.04794 

3.36274 

.S.fi,^753 

3.96233 

4.36712 

4.57192 

4.87871 

6.18151  5. 4E630 

5.79110 

20 

6.09589 

6.40068 

6.70548 

7.01027 

7.31607 

7.61988 

7.92466 

8,22945.8.53435 

8.SSM( 

80 

9.14393 

9.44863 

9.TS342 

10.0682 

10.3630 

10.6678 

10.9726 

11.2774  11.6828 

I1.8S7« 

40 

12.I91S 

12.4966 

12.8014 

13.1062 

13.4110 

13.7168 

14.0205 

14.3258  14.6301 

14.9341 

^Hl  *o 

15.2397 

15.5445 

15.8193 

16.1641 

16.4589 

16.7637 

17.0685 

17.3733  17.6781 

IT.9S3t 

^Ht"" 

18.2877 

18.5925 

18.6973 

19.2021 

19.5068 

19.8116 

20.1164 

30.4213  20.7260 

2I.0M» 

^Fr   ^ 

21.33M 

21.6404 

21.9452 

22.2500 

22,5648 

22.8596 

23.1644 

33.4693 '23.7740 

S4.07Sa 

F  1   80 

2...1836 

24.6884 

24.9931 

25.2979 

2,'i.6027 

25.9075 

26.2123 

36.5171  26.8319 

J7.I2CT 

« 

27.4315 

37.7363 

28.0411 

28,3459 

28.6507 

38.955S 

39.2603 

29.6661 :29.9699 

30. 1747 

m 

^                                                          ^*^                                                                     1^^ 

I VI  I.      CON  VI 


■<t  OF  ENGLISH  FLCT  I.NTO  FBENCtl  OR  PARIS  FEET  AND  DECIMALS. 
1  EnglUi  Fm(  —  OJmSna  PuH  Foot 


Thoiuud>- 

1! 

'    O.     1  lOO.  1  SOO.  [  SOO.  1  400. 

300.    600.  1  TOO. 

SOO.  1  000. 

l'«,?»L|P.rF«(.l'mr.F«t   ['.rCwt  P.r  fwl 

Pu  F«t   Wr  Fort.  P«  r«l 

Ilr  »C   I'ar  l\.l. 

0 

00U.0 

M3.8,      187.71      2,-'1.5       375.3 

469.1 :      S63.0      636.8 

750.6 

e-11.3! 

1000 

938.3 

10»:i.ll    1126.0     I21!).8     1313.6 

1407.4:    1501.3    1595.1 

1688.9 

1782.8 

2000 

i^7b.a 

1970.41   2061.al   aiSM.I|   2251.9 

2319.7    2439.6    2533.4 

2627.2 

2721.0 

3000 

2^14.9 

2908.7,   3002.5    3096.41  3190.2 

I2WJ.0'   3377.9    3471.7 

3583.3 

3639.3, 

4000 

3753.2 

3847.0    39I0.S    4034.7 

4128.5 

4222.3    4316.1     4410.0 

430S.B 

4397.6 

5000 

4691.5 

47S5.3I    4879.1 

4973.0 

6066.8 

5160.6    6254.4    6318.3 

6442.1 

5535.9' 

6000 

6629.8 

6723.UI    Sgl7.4 

S9II.3 

6005.1 

6098.9    6192.7    6286.6 

6380.4 

6171.2 

7000 

6563.0 

86U1.9    6755,7 

6H49.5 

6913.4 

7037.2    7131.0    7224.9 

7318.7 

7412.5 

8000 

7506.3 

7600.2     7894.0 

77B7.S 

7881.7 

7973.3    8069.3|  8163.1 

8237.0 

8350.S 

BOOO 

8-144.6 

8538.5     8632.3 

8726. 1 

8820.0 

8913.8 

9007.6    9101.4 

9193.3 

9289.1 

10000 

B3S2.9 

9476.8     9570.6 

9664.4 

9758.2 

9H32.1 

9916.9  10039.7 

10133.6' 10227.4] 

11000 

loaai.a 

10415.0  10508.a'lO«02.7'l06Wi.6 

10790.4 

10881.2:10978.0 

11071.9' i  1 163.7 

12000 

11259.5 

11353.3  11447.2|ll5ll.O  11634.8 

11728.7, II822.5!llttl6.3 

12010,1  12104.0 

ISOOO 

12IB7.8 

12291.6! 12385.5  12479.3, 12573.1 

12667.0  12760.8]  12834.6 

12948.4' 13013.3 

14000 

13136.1 

13229.9  13323.ajl3417.6  13511.4 

13605.2  13699.1jl3792.9:i3SB6.7  13980.611 

13000 

14074.4 

14168.2  14262.0.14338.9  14149.7 

14543.5  14637.4  14731.2  1 1825.0 '  149 1S.»' 

IfiOOO 

15012.7 

15106.5,15200.3  15294.2  laSKS.O 

151SI .8, 16575.7  13669.5  13763.3  I.t857.r 

nooo 

15951.0 

16044.8,161.18.6  i6i32..'i|  16326.3 

16130.1  16514.0  16607.s|  16701.6,16795.4; 

ISOOO 

16889.3 

16983.1   17076.9  I7I70.8  17264.6 

173S8.4  17452.2  17346.1  17639.9  17733.7 

IBOOO 

17827.6 

17921.41 19OI5.2I1HIO9.O  18202.9 

18296.7] IS390.6  18484.1  18518.2  16872.0 

~ 

I8765.fl 

1 
18859.7  18953..?  19047.3  19141.2 

19236.0  19328.8  I9122.T  19516.6  19610.3 

210IKI 

19704.1 

I9798.0llB891.8!l9995.6  20079.3 

20173.3120267.1  2036I.0'20151.S  20348.6 

220110 

20612.4 

20736.3  20830.1  2092S.9  21017.8 

21111.6  21206.4  21299.2'21393.l{2l486.9{ 

2.-!OI)0 

24000 

2I5S0.7 
22519.0 

21674.6  21768.4,21862.2  21938.0 
22612.9'22706.7  22800.5  22894.3 

22019.9  ]  22143.7  22237 .S  2233 1 .4{  22  It6.3> 
229B8.2 1 2S0B2.0  23175.6  232G9.7 '  23363.5 1 

25000 

23157-3 

1                1                ' 
23.M1.1  23818.0^23738.3  23832.6 

23926.6  21030.3. 24114.1  24208.0  21301.6 

2(i0l)0 

21395.6 

244S9.4  24583.3  21677.1  84770.9 

2I6S4.8'2I958.6  25033.4  25146.2^25210.1 

2T01K1 

2.53:13.9 

25427.7  25521.6,2.1615.4  25709.2 

25803.1 '  25896.9 ,  23990.7 '  26084.5  26 1 78.4 

2^0011 

26272.2 

263Hfl.O  261.59.9  2fi.5.-.:t.7  26647.S 

26741.3 '2683S.2  26929.0  27022.s' 271 16.7)] 

Tml. 

o. 

1.       a.    1   3. 

4. 

I>ir  F«l. 

3. 

0.      j      7. 

8.     1    .. 

PuFhI. 

Pu.  F«[.  l'«  fn'f.  P.r.  t.i-t. 

{•u  K«l 

Pur.  Fwl.  P«  FmL 

P.r,F«l->.rF«l 

0 

O.IIO 

O.HI 

1.88 

2.81 

3.73 

4.69 

5  63 

6.37 

7.31 

8.44 

10 

9.38 

10.32 

11.26 

12.20 

13.11 

11.07 

IS.Ol 

15.95 

16,89 

17,83 

20 

1-.-7 

19.70 

20.61 

21.58 

22.32 

23.16 

24,40 

25.33 

26.27 

27.21 

3(1 

2-.  1 5 

29.09 

30.03 

30.96 

31.90 

32.81 

83.78 

S1.72 

33.66 

36.69 

40 

.S-.53 

38.47 

39.41 

40.35 

41.28 

42.22 

43,16 

11.10 

43.01 

15,98 

1       .0 

46-91 

47,85 

4H.79 

49.73 

60.67 

51.61 

62.51 

53.18 

61.42 

6S.38 

i        fiO 

r,fi.:(0 

57.21 

ri.'*.i7 

39.11 

60.05 

60.99 

61.93 

62,87 

63.90 

61.74 

,        70 

li.-.  fil 

06.62   '  fi7..-.6 

68..-,0 

fiM.13 

70.37 

71.31 

72.33 

73.19 

71.13 

!        80 

7.-,.(l(i       76.00   1  76.9 1   '   77.8M       7i*.S2 

79,75 

S0.fi9 

PI, 63 

82.  S7 

83.61 

1  ^»«_ 

Sl.4.1   1  &5.33       86.32      P7.2B       Hrt.M 

89.11 

90.03 

91.01 

91.93 

•t.«» 

^F          rvm.   cosvEHsiON  of  eholish  feet  into  amekicau  feet  asd  decimals.              1 

1  B«sll.l.  Pool  =  OflSmWT  Am,rte»»  Pool. 

be.  AM 

Ilan.«J..                                                                                \ 

\ 

TkBMMd- 

6. 

lOO. 

aoo. 

300. 

100. 

300. 

600.  1  TOO. 

800. 

^u 

AmpBrt 

Amrtmt. 

AmPeft. 

AmFnl 

Am-IT-l, 

AmFwl 

AmFcot    Am.Fnt. 

Am  F»I. 

^"'^m 

0 

O.O0 

09.99 

199.99 

299.99 

399,98 

499,97 

599.97    699.96 

799.95 

899.-4 

1000 

S9it.94 

1099.91 

1199.93 

1299.92  1399.92 

1499.91 

1599.91,1699.90 

799.90 

ll<99  — <nP 

aooo 

I09».SS 

2099.69 

2189.87 

2299.87 '2399.86 

2499.85 

2599.85,2699.81 

2799.(tl 

2899 m~ 

sooo 

29fln.83 

3099.82 

3199.81 

329^.81  I3399.8O 

3499.80 

3599.79 1 3899.79 

3799.78 

3699 « 

4000 

39bW.77 

4099.76 

4199.78 

4299.75  4309.71 

4499.71 

4599.7814699.73 

1 

4799.72 

4899 rt 

0000 

4099.71 

5099.70 

.■SI  99.70 

5399.S9  ,'^399.69 

5499.68 

6599,68,5699.67 

5799.66 

5899  ^H 

6000 

oms-fifl 

60I1B.B5 

HI99.fl4 

6399.83  fl.199.fi3 

6499,62 

flS99.ti2  6699,61 

S799.6I 

«S99 « 

7O00 

BMS-fS-l 

70H9.Ba 

7199.58 

7299.S8  7.199.57 

7499.96 

7599.S6  7699,55 

799.S5 

7B»fl    U 

8«00 

7B™.61 

809B.5S 

9199.52 

8299.52  8399.51 

84H9.61 

8599.50  8699.50 

'!799.19 

8899      -^m  m 

9000 

SHB9.49 

9039.47 

9199.47 

9299. 1«  9399.15 

9199.  IS 

9399.11  9699.44 

nm.a 

»s»-  _a|j 

10000 

9B99.42 

10099.1 

10199.4 

10299.4  10399,4 

10199,4 

10399.1  10699.4 

0799.4 

■08B-«J 

111)00 

10999,4 

1IOp9.4 

11199.4 

tl299.a  11399,3 

11499.3 

1 1599.3  11699.3 

1799.3 

Il8»'9d^| 

laooo 

11999.3 

12099.3 

12199.3 

12299.3  18399.S 

12199,3 

12699.3  12699.3 

27B9.S 

I2S)P^^j^H 

laooo 

iaBWI.2 

13099.2 

13199.3 

13299.3,13999.2 

13499.3 

13599.2  1S699.2 

3799.2 

IW9SU^^| 

nooo 

13999.2 

14099.2 

11199,2 

14299.2  11399.2 

14199.2 

14599.2  11699.1 

4799.1 

ltS9«j]^H 

laooo 

14999.1 

IS099.I 

15199.1 

15299.1  1 5399. 1 

15199.1 

1.5599.1  15699.1 

5799.1 

i58&g.ij^| 

The  following  Tabic  of  DilTcrencea  belween  English  and  American  Feet,  Par  |  ^M 

every  hundred  feet,  will  miike  it  easy  lo  convert  English  iiiio  American  Feet,  or  (/  ^fl 

American  into  English  Feet,  by  adding  to,  or  suhtmciing  from,  the  number  of 

feet  to  be  converted,  which  is  contained  in  the  first  column,  the  numbers  found 

in  the  other  columns. 

XIX.    DIFFBEENCBS   BETWEEN   ENGLISH   AND   AMEBICAIT   FEET. 

Ta  obuin  Ent;U«h  Feet  add.    To  ohuln  Am<>Hnin  Feet  i«ilmct 

10000  AiDortam  r«t  -  1IWOO.GS0B  K>i(1Ui  F<^. 

Nnmtwr 

HunjTBl. 

N™t«T 

n»i™u.                  1 

ofVMt. 

Ti).,"-* 

o.  Isoo. 

400. 

600. 

800. 

0. 

900. 

S 

6O0.!«H>:l 

reafcet   Dllt.frW 

mnW 

WH-fcet 

iHtrr»i 

mof^t 

mfart 

mat«t  ml-* 

1 

0 

+0.000,10.012 

10.033 

±0,035 

lo.oie 

15000 

io.a70 

+0.882 

i0.*9 

±0.905  10.»1' 

1000 

O.O.'iS 

0.07O 

0.088 

0.093 

O.IOS 

16000 

0.92S 

0.B40 

6,9S 

0.963    0.9T* 

2000 

O.IIG 

0.138 

0.139 

0.151 

0.162 

17000 

0.98T 

0.998 

LOU 

1.021    l.M^ 

3000 

0.171 

n.isfi 

0.197 

0.209 

0.221 

18000 

1. 019 

1.036 

i.06e 

1.079    1.«" 

4000 

0.232 

0.211 

0.2SS 

0.267 

0.279 

19000 

1.10s 

1.111 

1.12« 

1.137    U** 

snoo 

o.sora 

0.802 

n.313 

0.325 

0,837 

20000 

l.lGl 

1.179 

I.1« 

1.195    l.»0' 

eooo 

o.sia 

CStfO 

0.^71 

0,383 

0,395 

2i0Ol) 

1.219 

1.330 

1.212 

1.3S3 

1,S«» 

^H 

7000 

0.40» 

0.118 

0.429 

0.411 

0,4.53 

22000 

1.377 

1.28S 

1.300 

1.31 1 

!.«» 

■ 

snnn 

O.lSl 

o.m 

0.187 

0.1B9 

0,511 

23000 

1,333 

1.816 

1.3,58 

1.3T0 

1.181 

m 

MOO 

0.522 

0.581 

0.S4B 

0.557 

0.M9 

24000 

1.393 

1.404 

1.116 

t.42b 

l.J»» 

W 

Iks 

0.iSO 

o.sfla 

o.aoi 

0.G15 

0,627 

35000 

1.151 

1.462 

1.174 

1.481 

1,497 

0.G3S 

0.6S0 

0.flB! 

0.E7a 

0,BS5 

B«000 

1.509 

1.520 

).532 

1.SI4 

I.55S 

^^^Biws 

0.B1!6 

0.TO8 

0.730 

0.731 

0.743 

27000 

1.587 

1.678 

1.590 

1.602 

i.eis 

^^^Kiiw 

0.751 

0.78S 

0.778 

0,789 

0.801 

28000 

1.625 

1.636 

1.648 

1.660 

1.6II 

■ 

B««. 

0.812 

0  824 

O.S3« 

0.847 

0.859 

29000  ' 

1.688 

1.691 

1.606 

I.TIS!    l-Tl* 

1 

k      "     ^ 

d 

TO   CONVERT 
AMERICAN    YARDS    AND    FEET 

INTO  DIFFERENT  MEASURES  OF  LENGTH 


XT.   COHVEBStON   OP  AMERICAN   YASDS   INTO   FBENCH  1 
I  Amaricu  Iird  -  0.4891737  ToIh. 


™ 

L                —                    II 

... 

0. 

lOO. 

900.  1  300. 

400. 

.«,..«,. 

TOO. 

§00.      000. 

iVUv.. 

TdIwI          TolM. 

T^. 

T»i«.     1    Td!«. 

TdI™. 

Tol»,   1   -olw« 

0...'0 

43.93 

«3,S3    110.75 

1(17.65 

234.59    2»1.MI 

328  42 

373.34'   422.26 

469.17 

516.09 

663,01     609.93 

636.8-1 

703.76    750.6^ 

797.60 

844.5l'  891.13 

939.33    9S3.26 

■032.  IS  1079.  IC 

1126.02 

1172.93  1219.65 

1266.77 

1313.69  1360.60 

1407.32  1454.44 

150 1. 36  I34g.27 

1893. IB 

1643.11  1689.02 

1736.94 

1782.86  1829.78 

1876-69  1933.61 

197lJ.WlM17.45 

2061.36 

2111.23  3158.20 

2205.12 

2252.03  2298,93 

2345.67  Z3B2.T9 

2439.70  24P6.62 

2333.B4 

25S0.43  3627.37 

2671.29 

2721.21  2763.12 

-2915.01  2661.96  290!(.6H. 29.56.79: 3002.71 

3049.63  3096.55  3143.46,3190.38  32»7.30 

;)2a4.22'383l.)3,337S.05  3424.97  3471.S£ 

3519.80  3365.72  jS6l2.e4'3659.6S  3706.47 

3753.39  3900.31  3847.22  3S»4.14iI>Stl.0fi 

3987.98  4034.89  4M]  .91  4 128,73 ,  41 76.65 

I222.56'4269.m  4316.40  4363.ail4J10.23 

4437.15  450I.07,4B50.98!4B97.&0  4644.32 

IXl.    COSVEBSION    OF  AMERICAN  rAKDS   INTO    METRES. 

1  Anx'riciui  Y.rf  =  0.BI44396D  Motn. 

1 
""    1       «• 

Eund™..                                                                         1 

loo.  j  aoo.  I  300. 

400. 

500.     600.  I  TOO.     SOD.  '  OOO. 

Ji,.t™.. 

IXco.     MuliA  1  »EtM,      Mclm.      Mrliw 

l),(in'      DI.JJ     IM'>.rl9,  274.33 

365.77 

457.22     548.66    610.11    731.5,'S    822.!f:J 

1          nil.lt  inOr..SS  HI9T.32'llKB.77'r2H0.21 

1371.6:)  1463.10  1534.94  1645.99  17;I7.4:I 

1         l-*-i'~f!  1020.32  2011. 7S  2103.20|aiU1.65 

2386.09  2377.54 I2I68.98  2560.43  265I.ST 

1         'Tlil.rtl  Sr-U.-r,  2.q2(i.2l), 3017.64  3109.08 

3200.63  3291.973383.42  3474.36  35l<6..10  ! 

1-       :»i57,7.1  37iy.l9  »M|(l.6:t  :!932.(W 4023.62 

4114.96  4206.41i429T.S3  43S9.30  4480.T4 

1573,1-   |i:';-'.'    ■--■■■  ■■*    -It;  -I    I9S7.96 

3029.40  S120.84  5212.29  SS03.73  5393.18 

.        .-.(-H.lii  J-.7-                              ■■-:■-.  jy52.3» 

3943,84  6035.2S  6126.72  6213.17  6309.61 

6869.27  69(9.72  7041.16  7132.61  T224.0S 

1        7;ll-VI!l  7IIIU.MI  Jlii-*.:!-*  ;.j«;>.f2  7631.27 

7772.71  7864.15  7935.60  8047.04  81IS4ay 

•■22H  !»-l 

-.i21.:i7  S112.S2  n.l(14.2G  5393.70 

8687.15  f778,59  9S70.03  8961.48  Bttsa-MN 

w 

TXII.    COSVEKStOS    CF  ASIEBICAS   FEET  WTO  HCTREB.  ■  ^^^^ 

I 

I  Auerkiu  F»>t  .  0.aMSlZIS  IMn.                                              1 

BuDdndi. 

o. 

(OO. 

aoo. 

300. 

400. 

soo. 

ooo. 

««•. 

800. 

M«ro.. 

Hpim. 

Ultra 

Uou«. 

Hctn.. 

UeU«. 

M.ti«. 

)l<u«. 

MMIH. 

0 

O.Ol 

30.48 

60.96 

91.44 

121.92 

153.41 

182.89 

213.37 

243.69 

1000 

301  SI 

33J.2B 

365.77 

396.26 

426,74 

457.22 

487.70 

518.18 

648.M 

2000 

809,6:. 

640,11 

670.59 

701.07 

731.53 

762.03 

7S2.51 

822,99 

8B3.4T 

aooo 

911.4 

914.92 

975.40 

1005.88 

1036.36 

1066.81 

1097.32 

1127.81 

1158.29 

4O0O 

1219.23 

1349.73 

12S0.2I 

1310.69 

1341.17 

1371.65 

1402.14 

1432.62 

1403.10 

5000 

1521.06 

1554.64 

1585.02 

1615.50 

1615,99 

1676.47 

1706.95 

1737.43 

1767.91 

6000 

1S28.S7 

I83B.35 

1889.81 

1910.32 

1940.80 

1971.28 

2001.76 

2032.24 

2062.78 

7000 

2123.6B 

2154.17 

2181.65 

2225.13 

2255.61 

2286,09 

2316.57 

2347.05 

2877.54 

8000 

343B.50 

2468.98 

2499.46 

2529.94 

2560.42 

3590.90 

2621.38 

2651.87 

2682.36 

9000 

2743,31 

2773.79 

2804.27 

2834.7S 

2865.23 

2895.72 

2926.20 

2956.6S 

2987.18 

10000 

3018.12 

3078.60 

3109.08 

3139.87 

3170.05 

3300.53 

3331.01 

3261.49 

8291 .9T 

11000 

3352.93 

3383.42 

3413.90 

3411.38 

3474.86 

3505.3 

35S5.S2 

8566.30 

3S9S.78 

121W0 

3657.75 

3688.23 

8718.71 

3749.19 

3779.67 

3810.15 

3840.83 

3871.11 

8901.60 

I.1OO0 

3962.5S 

3993.04 

4023.63 

4051.00 

4084.48 

4114.98 

4146.45 

417S.9S 

4206.41 

11000 

42fl7.S7 

4297.86 

4328.33 

4358.81 

4389.30 

4419.78 

4450.26 

4480.74 

4611.12 

tsooo 

4S79.18 

4802.66 

4633.15 

4663.63 

1691.11 

4724.59 

^J65.07 

478B.SB 

48ie.0S 

16000 

1876.99 

4907.48 

4837.96 

4988.41 

4998.92 

5029.40 

5059.88 

5090.86 

6120.84 

17000 

5181.81 

5213.29 

S2J2.77 

5273.25 

5303.73 

5334.21 

3364.69 

8395.18 

S42S.68 

18000 

51B6.62 

9S17.10 

5547.58 

6678.06 

6603.51 

5639.03 

5669.61 

5609.99 

6730.47  1 

19000 

5791-43 

5821.91 

5852.39 

3883.88 

5913.36 

5943,84 

5974.32 

6035.281 

2O000 

6096.21 

6126.72 

6157.21 

6187.69 

6318.17 

6248.63 

6379.13 

8309.81 

6040.091 

21000 

6401.06 

6131.51 

6462.02 

6492.50 

6322.98 

6533.46 

6683.91 

SS14.42 

6644.91  1 

22000 

6705.87 

6736.35 

6766.83 

6797.31 

6827.79 

6858.2T 

6S88.78 

6919.24 

«9 19.72  1 

23000 

7010.68 

7011.16 

7071.64 

7102.12 

7133.61 

7163.09 

7193.67 

7224.05 

7354.53  1 

24000 

7315.J9 

7345.97 

7376.45 

7406.94 

7437.42 

7467.90 

7498.38 

7528.86 

75S9.il 

25000 

7620.30 

76S0.79 

7691.27 

7711.7S 

7742.23 

7772.71 

7803.19 

7833.67 

7864.15  ; 

26000 

7925.12 

795S.60 

7936.09 

8016.56 

8017.01 

8077.63 

8108,00 

8138.49 

e!6«.ft7  i 

27000 

S2J9.93 

8260.41 

8290.89 

8321.37 

8351.85 

3383.33 

8412.82 

8143.30 

S473.TS  1 

28000 

8534.71 

8569.22 

8695.70 

8626.18 

8656.67 

8687.13 

8717.6S 

8748.11 

S77II.69  [ 

U,d».                                                    1 

t™. 

0.     1     1. 

». 

a. 

4. 

S. 

e. 

». 

,.   ' 

»*tTt>. 

Mstrw, 

Mt^tTM. 

Met™ 

MrlM. 

(l„in». 

UaUH. 

UrUH 

Hitni. 

0 

0.0000 

0.3048 

0.6096 

0.9144 

1.2 1 92 

l.,5241 

1,8289 

2,1337 

2.4386  ' 

10 

Ii.048l 

a.3529 

3.6.'.77 

3.9626 

4.3671 

4.5722 

4.6770 

5. 1818 

S.4669  ' 

20 

6.0982 

6.4011 

6.7059 

7.01O7 

7.S155 

7.6203 

7.9251 

8,2299 

8.9347  ' 

30 

9.11-14 

9.4492 

9.7510 

1 0.0583 JI0.36S6 

10.SS84 

10.9732 

11.2781 

11.6829  1 

40 

12.193S 

13.4973 

2.302 1 

13.1069  13.4117 

13.7163 

14.0214 

14.3202 

u.etio  1 

60 

15.2106 

13.5454 

15.9502 

16.1660|  16.4699 

16.7647 

17.0695  17.3743 

17.6791  ) 

. 

60 

1S.2887 

18.5935:18.8981 

19.1033 

19.4090 

19.7128 

20.01 76'20.3221 

20.B2T2  1 

70 

21.23S9 

21.5117  21.8465 

22.25 13 

22.B561 

22.a60iP 

2.1. 1887  23,4705 

28.7754  i 

^^l      80 

24.3850 

21.6998121.9916  25.2994 

35,6012 

25.9090 

26.2138  26.5187 

26.8235) 

1 

L£= 

27.1331 

27.7379;29.0l27  28.3475'28.652a|  28.9572 

29,2620;  29.5668 

39.8716  1 

m 

ZXIII.    CONVERCION   OF  AMEBICAN   FEET   INTO   PARIS  OR   FRENCH   FEET. 


1  Amflifeao  Foot  -  0.98884787  Paris  Foot. 


r.  Feet. 


0 

1000 

2000 

3000 

-&000 

6000 
6000 

•j-ooo 

8000 
9000 

lOOOO 
llOOO 
12000 
13000 
1-4000 

15000 
16000 
17000 
ISOOO 
19000 

2O000 
21000 
22000 
23000 
24000 

25000 
26000 
27000 
2^000 


Handreds. 


o. 


Far.  Feet. 

0.0 

938.8 

1876.7 

2S15.0 

3753.4 

4691.7 
5630.1 
6>6S.4 
7506.8 
8445.1 

9333.5 


lOO.  I  900. 


Par.  Feet.  Par.  Feet. 


300. 


400. 


93.8 
1032.2 
1970.5 
2908.9 
3847.2 

4785.6 
5723.9 
6662.3 
7600.6 
8539.0 

9477.3 


187.7 
1126.0 
2064.4 
3002.7 
3941.1 

4879.4 
5817.8 
6756.1 
7694.4 

8632.8 


Par.  Feet. 
281.5 
1219.9 
2158.2 
8096.5 
4034.9 

4973.2 
5911.6 
6849.9 

7788.3 
8726.6 

9665.0 
10603.3 


Par.  Feet. 
375.3 
1313.7 
2252.0 
3190.4 
4128.7 

5067.1 
6005.4 
6943.8 

7882.1 
8820.5 

9758.8 
10697.2 


9571.1 

10321.8  10415.7  10509.5, 
11260.2  11354.0  11447.8;il5n.7'll635.5 
12198.5  12292.3 

13136.9  13230.7 


14075.2  11169.0 
15013.6J  15107.4 
15951.9  16045  7 
16890.3|l6984.1 
17828.6  17922.4 


12.386.2112480.0, 12573.9 
13324.5  13418.4' 13512.2 


14262.9 
1520V.2 
16139.6 
17077.9 
18016.3 


18766.9  18860.8  18954.6 


19705.3' 19799.1 


19893.0 


206 13.6 ,  20737. 5 .  20831 .3 
21.582.0  21675.8.21769.7 
22520.3  22614.2  22708.0 


23I5S.7  23552.5  23646.4  23740.2  23S34.0 


14356.7  14450.5 
15295.1 1 15:)88.9 
16233.4;  16327.2 
17171.8J  1726.5.6 
18110.1  18203.9 


19048.4  19142.3 
19986.8  20080.6 
20925.1  21019.0 

21863.5  21957.3 
22801.8,22895.7 


24397.0;  24490.9 
25335.4:25429.2 
26273.7  26367.6 


24584.7, 24678.5|24772.4 
25523.0  25616.9:25710.7 
26461.4  26555.2*26649.1 


500. 


Par.Feet. 
469.2 
1407.5 
2345.9 
3284.2 
4222.6 

5160.9 
6099.3 
7037.6 
7976.0 
8914.3 

9852.6 
10791.0 
11729.3 
12667.7 
13606.0 


600. 

700. 

Par.Feet. 

Par.Feet. 

563.0 

656.8 

1501.4 

1595.2 

2439.7 

253.S.5 

3378.1 

S471.9 

4316.4 

4410.2 

5254.7 

5348.6 

6193.1 

6286.9 

7131.4 

7225.3 

8069.8 

8163.6 

9008.1 

9102.0 

9946.5 

10.S»i.fi 

10040.3 
l0fl7R-7 

800. 


Par.Fiet. 
750.7 
1689.0 
2627.4 
3->65.7 
4504.1 

5442.4 
6380.8 
7319.1 
8257.5 
9195.8 


11823.2 
12761.5 
13699.9  13793.7 


11917.0,12010.8 

12855.4 '12949.2 

13887.5 


14544.4  14638.2  14732.1  14825.9 
15482.7' 15576.6  i  15670.4' 15764.2 


16421.1  16514.9|  16608.7. 16702.6 
17359.4  17453.3:17547.1117640.9 
18297.8' 18391.6  18485.4  18579.3 


900. 


Par.Feet. 
844.5 
1782.9 1 
2721.21 
3659.6' 
4597.9 1 

5536  2 1 

6474.6 

7412.9 

8.351.3 

9289.6 

10228.0 
11166.3 
12104.7 
13043.0 
13981.4 

14919.7 
15858.1 
16796.4 
17734.8 
18673.1 


19236.1  19330.0  19423.8  \  19517.6  1961 1 .5 
20174.5  20268.3  20362.1  20456.0  20549.8 
21112.8 121206.6|21300.5  21394.3  21488.2 
22051 .2 ' 22 1 45.0 ,  22238.8  22332 .7 1 22426.5 
22989.5  23083.3  23177.2  23271.0*23364.8 


23927.9  24021.7  21115.5  24209.4  24303.2 
24366.2  24960.0  25053.9  25147.7  25241.5' 
25804.5  25898.425992.2  26086.1  26179.9 
26742.9  26836.7:26930.6  27024.4  27118.2 


Tena. 


Units. 


0 

10 
20 
HO 
40 

50 
60 
70 
80 
90 


0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

§• 

l»ar  Feet 

Par  Feet. 

Par.Feet. 

Par  Feet 

Par  Feet. 

Par  Feet. 

Par.Feet. 

Par  Feet 

Par  Feet 

0.00 

0.94 

1.88 

2.82 

3.75 

4.69 

5.63 

6.57 

7.51 

9.38 

10.32 

11.26 

12.20 

13.14 

14.08 

15.01 

15.95 

16.89 

18.77 

19.71 

20.64 

21.58 

22.52 

23.46 

24.40 

25.34 

26.27 

28.15 

29.09 

30.03 

30.97 

31.90 

32.84 

33.78 

34.72 

35.66 

37.53 

38.47 

39.41 

40.35 

41.29 

42.23 

43.16 

44.10 

45.04 

46.92 

47.86 

48.79 

49.73 

50.67 

51.61 

52..55 

53.49 

54.42 

56.30 

57.24 

58.18 

59.12 

60.05 

60.99 

61.93 

62.87 

63.81 

65.63 

66.62 

67.56 

68.50 

69.44 

70.38 

71.31 

72.25 

73.19 

75.07 

76.01 

76.9  4 

77.88 

78.82 

79.76 

80.70 

81.64 

82.57 

84.45 

85.39 

86.33 

87.27 

88.20 

89.14 

90.08 

91.02 

91.96 

9. 


Par.Feet 
8.45 
17.83 
27.21 
36.60 
45.98 

55.36 
64.75 
74.18 
83.51 
92.90 
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TO    CON^TiRT 
KLAFTER     jVXn     FEKT     OP     VIENNA 

ISTO   DIFFERENT   R  ItES   OF  LENGTH. 


CI.AFTEU    OF   TIESSA  ^  6    FEET    OF    VIENNA  ^^  0.9730317   TOISE    DU   rtllOT. 

tills  vnluc  are  derived  ihe  equations  used  in  computing  ilic  following  labU'5- 


INVERSION   OF   KLAFTER   OF   VIENNA    ! 
1  Klitlai  -  0.9730817  Tola. 


I    FRENCH   TOISES. 


I  lOO.     300.  '■  300.  I  400. 


I      ooo'    !t7.30  imeil  S'm.»ii  Si^f>.: 

I  97:l.0;l  1070.3:)  llU7.G-i,]2UI.H4  l:!<!2.: 
'  IHIfi.Oli  2043.37  2H0.B7  2237.97ja33j.; 
i!>ltl.I0:I0IG.II)31l3.70  3211.00  3303.: 
;31!)2. 13  39^9.43  10^6.73  4 184.04'4281.! 
|4!^C>3.16  49«2-46  50ri!l.76.'i157.07  325I.M7 


500. :  OOO.  I  700.    SOO.    »00. 


6.S21  SK:i.t>2  tiM.ia  77p.«  t:'--'' 
!».jS,l5.'i6.(<a:l(i54.1J  I7jI.jU  lMf-> 
2.58'2529.S8|2l>27.1fl272l.-l»if!l'''' 
i. 61  3.>02.9I  3600.33  3N9T.:'2  37tll-*- 
8.64  l475.Hr)l4.^73,23  4e70.3.'i  I7t7>« 
1 .67  ■>44S.!P8  5516.28  ftfi43..'>K  STlC-'^ 


'     0.000 '    0.973      l.rtll!       2, 

0.730     10.703     ll.fi76     12. 

.   10. HM    20.1;M    21.107     22. 


I0.''li7  ,  -ll.fiHl    42.M: 


XXV.      CONVERSION   OF   KLAFTER    OF   VIENNA   INTO  METRES. 


1  KUflor  s  1.8964741  Metrat. 


lit. 


Ilandreds. 


O.    I  too.    900.    300.  i  400. 


Metreji. 


J 


Metrra.  I  Metres.  Metres.  |  Metres. 
0.00'  189.65'  879.29  568.94  758.59 
1896.47  2086.12  2275.77  2465.42  2655.06 
3792.95'.3982.60'4]72.24  4361.89  4551.54 
56S9.42'.)879.07  6068.72  6258.86  6448.01 
7.385.90:7775.54  7965.19  8154.84  8344.49 


500.  I  600. 


Metres.  ,  Metres. 


700.  I  800. 


Metres.  I  Metres. 


900. 


Metres. 

1706.83 

3603.30 

4741.19.4930.83  5120.48  53]0.13'3499.77 

7396.25 
9292.72 


948.24  1137.88;i827.53,1517.18 
2844.71  3034.36  8224.01  3413.65 

M 

6637.66  6827.31  7016.957206.60 
8584.13'8723.78  8913.43  9103.08 


Units. 


o. 


1. 


Metri'S. 
0.000 
I8.9ri5' 
37.929' 
56.S9  4j 
75.859 

94.824| 
113.7SS 
132.75:< 
151.718 
170.6S3 


Metres. 
1.896 

20.861 
39.826 
58.791 
77.755 

96.720 
115.685 
134.650 
153.614 
172.579 


9. 

3. 

Metres. 

Metrei*. 

3.793 

5.689 

22.758 

24.654 

41.722 

43.619 

60.687 

62.584 

79.652 

81.548 

98.617 

■  1  .«  so  I 

100.513 

4. 


136.546  1.38.443 
155.511  157.407 
174.476  176.372 


Metres. 
7.586 
26.551 
45.515 
64.480 
83.445 


121.374 
140.339 
159.301 
178.269 


5. 


Metres. 
9.482 
28.447 
47.412 
66.377 
85.341 


6. 


Metres. 

11.379 

30.344 

49.308 

68.278 

87.238 


7. 


8. 


9. 


Metres. 

13.275 

82.240 

51.205 

70.170 

89.134 


Metres,  j 
15.172 
34.136' 
53.101' 


Metres 
17.0()8 
36.033 
54.998 


72.066'  73.«62 
91.031    92.927 


104.306  106.203  108.099  109.995,111.892 


123.271 
142.236 
161.200 


125.1671127.064  128.960|130.857 


144.132 
163.097 


146.029,147.92.)  149.821 
164.993,166.890']68.7^6 


180.165!  182.0fi2;  183.9.58  185.8.34  187.751 


CONVERSION    OF    KLAFTER    OF    VIENNA    INTO    PARIS    OR    FRENCH    FEET. 

1  Klaflcr  =  5.8381902  Paris  or  French  Feet 


Ilundreds. 


i".       o. 


100.  '  20O. 


30O.    400. 


pAr.Fuet.  Par.Feet.  Par.Fect.  Par.Fet't.  Par.Feet. 
I       0.001  583.82il  167.64  1751.46  2335.28 

3S3S.19  6422.01  7005.83  7.389.65  8173.47 

11676.4  12260.2,12844.0  13427.8  14011.7 

17.314.6  18098.4  18682.2  19266.0  19849.8 

'  »3332.8  23936.6i24520.4  25101.2  236S8.0 


500.  '  600. 


700. 


80O.  900.  I 


Par.Feet.  Par.Feet.  Par.Feet.  Par.Feet.  Par.Feet. 

2919.10  3502.91.4086.73  4670.55  5254.37 

11092.6 
16930.8, 

20133.7  21017.5  21601.3  22185.1  22768.9 

26271.9  26855.7!27439.5'28023.3  28607.1 ' 


8757.29  9341.10,9924.92  10508.7 
14595.5  15179.8  15763.1  163469 


Units. 


o. 


1. 


9. 


3. 


4. 


.ir.I.-..t.  Piir.F«?t^t.  Pur.Ffot.  Par.Fi-ot.  I'sir.Feot. 


0.0) 

.3-.:i-> 
173.1.3 


J.>o.  Jo 


5.84!     U.OS       17.51 

61.22      70.06  I    75.90 

122.«0     12s.  14     134.28 

ISO.JH  1S6.S2  '  192.66 

239.37  245.20  251.04 


23.35 

81.73 

140.12 

198.50 

256.88 


291.01  2)7.73  303..39  .•i09.42  315.26 


:i30.2J)  336.13  :U)1.97 

lO^Ai'  41  1.51  420.33 

IH7.0()  172. SO  47S.73 

323.14  r)3l.2S  .337.11 


367.81  I  373.64 
426.19  482.03 


4S4..37 


490.41 


542.95  548.79 


5. 


Par.Frot.  Par.Feet.  ; Par.Feet.  Par.Feet.  Par.Fwt. 


29.19 

87.57 

145.95 

204.34 


35.03 

93.41 

151.79 

210.17 


262.72  268.56 


40.87!  46.71  52.54 

99.25.  105.09  110.93 

157.63  I  163.47  169.31 

216.01  I  221.85  227.69 

274.39  280.23  286.07 


321.10  326.94  332.78  338.62  344.45 


.379.48  385.32 
4.37.86  I  443.70 
496.25  502.08 
554.68  560.47 


891.16 '.397.00  402.84 

449.54  '  4.35.38  461.22 

507.92,513.76  519.60 

566.30  572.14  677.98 


141 


■1 

■II.      CONVERSION    OP   KLAFTER   OY   VIENNA    IMTO   ENGLISH    FEET.                " 

I  Kl«fu.r  =,  eKSlWa  Bnglbh  f™>. 

TkUM 

Muod^O..                                                                           ^ 

O.      lOO.  1  aOO.  (  300.    400.  1  SOO.    600.  1  TOO.    800.    Mftfl 

l!ii«.rn[.BDe.IWl.BDK.rHl.  Eu^rmtengfnt.  KDg.txI.  Biig.heUEi>g.  I»t.Bu«.fMEBil^H 

0 

1       0.00|'  6Z2.il  [Mi.tS  IMS-m  2ia8.86  SIll.OTlSTaS.ZS  4366.60  i»T7.1Jf<iM^M 

1000 

6222.14  684J.3S  7466.67  Sa8e.78  8Tll.00  e333.2l|t«35.42  l06T7-6llll»a.9  n8^^| 

201X1 

!l2l44.3!l3066.5  13688.7  14310.9  14933,1    l5oS5.4  16177.6  l6-9».s'l74SZ,0]iiOl^| 

300Q 

'18666.4'l92B8.ei09I0.B20533il'2115J.3  21777.5  22399.7  23021.0  23(f44.l  Il!t^| 

401)0 

21888.6  25510.826133.0  26795.2  27377.4  27999.6  28621.8'29244.l'29S66.3  SOJB^H 

EoiW.                                                            tF 

t™. 

o. 

I.         B. 

3. 

4. 

S. 

S. 

T.    1     §.    !    ff.  1 

Jtag.ftrt. 

Knc.rxL  Bog;  mi 

KDg.frrl. 

llKCfHl. 

EDg.frcl. 

E«g.f«l 

R=g,.^Ro,,Wc^4- 

0 

0.00 

6.22       12.41 

18.67 

24.89 

31.11 

43.55 

49.73  <   UM 

10 

62.22 

68.41      74.GT 

80.89 

87.11 

93.33 

99.65 

105.78 

112.00' IIMI 

20 

121.44 

130.66    136.8!) 

143.11 

149.33 

156.55 

161.78 

168.00 

174.22   1MJ4 

80 

186.66 

102.89 

l9D.lt 

203.33 

211.55 

217.77 

224.00 

230.22 

236.44   IlUt 

40 

243.69 

236.11 

261.33 

267.63 

273.77 

280.00 

286.82 

292.44 

398.66  XiX 

SO 

311.11 

317.33 

323.53 

329.77 

336.00 

342.22 

848.44 

354.66 

S60.8S  ma 

60 

373.33 

S7B.66 

385.77 

891.99 

398.22 

404.44 

410.66 

416.88 

423.11    4tt4f 

70 

43J.SS 

441.77 

447.99 

454.32 

460.44 

466.66 

472.89 

4T9.10 

485.33   4fl.» 

80 

4aT.77 

303.99 

510.23 

516.44 

623.66 

628.89 

535.10 

641.33 

S47.B5    6SS.B 

90 

839.99 

566,21    572.44 

678.60 

634.88 

591.10  1  597.33 

603.S5 

609.77  «IUI 

XXVm.       CONVERSION    OF    TEET    OF    VIENNA    INTO    HBTRE5.                        ^M 

1  Fml  of  Mana  =  l).ai<»79a  Sbbe.                                                     ^^| 

HuBdndi.                                                      ~^^H 

r«ior 

^™ 

Viwtn. 

Thoiuuidi. 

0.    1  lOO.  j  SOO.    300. 1  400. 

SOO.    GOO.     700.     BOO.    9«^l 

Wetpn.       Mrlna.      Mvir™.  ,  ll«tn...  1  llctrf.. 

SJMtv..     M„tT». 

»..t^i».>»;-^;;^ 

0 

0.00,      31.01       6.-!.2a      BI.82    126.43 

1J8,04    1&9.fi3 

221.26    238.86:  »^H 

1100 

316.09    347.69'  S79.2fl;  410.90    442.51 

471.12    B03.73 

637.33,  B68.94I  ea^M 

20DO 

632.18    663.77    Bil5.37'  726.98    73B.S9 

790.20   621.81 

853.41    886.02'  SK^H 

3000 

9)8.24    979.84,1011.45  1043.06  1071.67 

1106.28  1137.88  1169.49' 1201, 10  IH^H 

4000 

1264.32  1295.92'lS2T.S3  1359.14  1390.75 

1422.36  1453.96  1485.57  1S1T.10  lU^H 

6100 

1580.40  1612.00,1643.61  1673.22  1706.83 

1738.43  17T0.04|l801,e5  1S33.26  ISS^H 

cooo 

1896.47  1928.0s'l959.e9!l991.30  2022.91 

2054.51:2086.12:2117.73  2149.14  tll^H 

7100 

22 1 2.B3  22-14. 1 6 '2276.772307 .38  2338.93 

2370.59,2402.2012433.81  24GB.I1  »)^H 

601)0 

2.-<2^.63  2560.24  !2591.96  2623.46  2 f<5j. 06 

2686 ,67  27 18.28  '2749.89 ,278 1  .W  tSt^H 

9W0 

2344.71  3876- 3  2  2907.93  2939.53 

1              1             1 

2971.14 

S002.76  3034.36  3065.87  3097.61  31^^| 

lonoo 

1              1 
1lfi0.79  3192.40  3224.01  3256.61 

3287.02 

,1318.83  3360.44  3382.0G  3413.65  M^H 

iiono 

3  176.S7J3508.4S  3540.08  3S7I.G9 

3603,30 

3634.91  3666.62  3698.13  S729.7S'3n^H 

12000 

8792.9S  8924.86  8aM.I6  8887.77 

3919.38 

3930.99  3082.60i4014.20  4D46.SI4(rfl^H 

13000 

4109.03  4140.84  4172.21  4203.?5  4235.46 

4267.07  4298.6714830.28  4361,S9,4ll^H 

1  lOIIO 

4125.11  415.1.71   11.--. ;w  r.l'i.'l-i  1V-.1.51 

45K8.15  4614.75  4646.34,4677.97  CM^I 

liOW) 

4T4l.l»4T72--;'t  i-iM.M  1- 1   (-■i7.«8 

4SB9.23  4».10J(3'4»«8.44  4991.06  W>».|jB 

t^^^h^^BllH^I 

'ERSTON  OF   FEET  OF  VIENNA  INTO  PARIS  OR  FRENCH   FEET  AND  DECIMALS.]^ 

I  Foot  oi  vkBu  -  caransi;  i-uit  Fnot 


,  L          -„...^             1 

k-       o. 

■oo. 

300. 

300. 

400. 

soo. 

600. 

900. 

fiOO.  i  90O.  1 

PU.tHI. 

Par.  r«t. 

F«,  ro-i 

p«.  rout. 

I'm-,  fwl. 

!>«.  fmt. 

Pmi.ttn. 

p«.fc.i 

PT.to..  I'^.fe.i. 

1      1          <IC 

97  ..11 

19.46 

29.1! 

38.92 

48.66 

58.B( 

68.11 

77.84'     87.57 

1      1    9TS.e 

I070.S 

1167.6 

1264.1 

1362.2 

1459.6 

1506.9 

1654.3 

1231.5    184S.S 

i     ji  1916.1 

20i:i.< 

2140.1 

323S.I 

2333.3 

2133.1 

2330,1 

J627.2 

2724  5|  3821.9 

.      r  2!I19.I 

3016.1 

31131 

321 1.1 

830S.3 

3403.1 

3503.( 

8600.3 

8697.5    3791.3 

1!"'" 

39S9.4 

4086.7 

4184.0 

4281.3 

4378.6 

4475.9 

4673.2 

4I>70.6    4767.9 

:  W6S.2 

4962.8 

5059.8 

5157.1 

6254.4 

B351.7 

5449.0 

6546.3 

G643.g'  5740.9 

1  6938.B 

8935.3 

6032. S 

BI30.1 

6327.4 

eazi.: 

6422.( 

6S19-! 

66l6.fi 1  6718.9 

Bsii.a 

6903.0 

70O5.R 

710.1.1 

7200.4 

7397.1 

7S95.C 

7492.5 

7.W9.6    7667.0 

■    li  7TBi.a 

7881-6 

7978.! 

8076.2 

8173.5 

8270.t 

8.168.1 

8465.4 

8562.7'  8660.0 

1      |l  8I,i7.3 

9854.6 

893 1. H 

9049.2 

9146.6 

9243.) 

9341.1 

9438.4 

1)635,7    96.13.0 

I       ;  9T30.S 

9827.6 

9914.!J 

10022.2 

10119.6 

10216.8 

10314,1 

10411.4 

10508.7  10606.0 

1       10703.3 

10300.7 

tO898.0 

10995.3 

11093.6 

11189.9 

11287.211384.5 

11481.6,11579.1 

>      II6T6.4 
13619.4 

12746.7 

13065.6 
13038  6 

12162.9 
13135.9 

12260.2  12367.5 
1 3233.2' 13330.S 

I3434.t>  12563.11 
13437.8  I36as.ll 

12844.0 

12<)4I.3 

<)aS33.4 

13719.7 

13817.1 

13914.! 

14011.7 

14109.( 

14206.3,14303.6 

11400.9  I449S.3| 

11595.9 

14692.8 

14790.1 

I4S.37.4 

14981.7 

15082.( 

15 179.3' 16276.6 

15373-9  IS  171. sir 

I5Se8.5 

15665.14 

15763.1 

1 5*460.4 

15957  7 

16035.0 

16152.3  16349.6 

16346.8  16444.s|| 

CONVERSION    OF    FEET   OF   VIENNA    INTO   ENGLIsn   FEET  AND   DECIMALS. 

1  FwlofTlanu  -  1.0370234  Bnellili  Foot. 

h        0. 

io«.  aoo. 

SCO. 

400. 

aoo. 

600. 

7(M». 

»o«. 

„ 

bv.t«l 

Bng.fr...  Kng.f«t. 

Kna.t«t 

&«.(«i. 

Kng.f«l. 

Kng.l«t. 

Kog-lttt. 

&,g-f«L 

^.J\ 

ox 

lOa.7.     207.4 

311.1 

414.8 

618.5 

622.2 

725.9 

829.6 

1  itiar.f 

1140.7;   1241.4 

134S.1 

1151.8 

1535.5 

1659.2 

1762.9 

I866.e 

1970,3 

2I>TI.(1 

2177.7,  2281.5 

2385.2 

2488.9 

2593.6 

2696.3 

2800.0 

2903.7 

3007.4 

9II1.I 

3314.S    33IS.5 

8422.5 

S525.fl 

3629.6 

3733.3 

3837-0 

3910.7 

4044-4) 

4U9.I 

4281J    4333.5 

4459.2 

4662.9 

4666.6 

4770.3 

4874.0 

4977.7 

BO8I.4I 

SI8S.I 

82S8.8;   5293.5 

5196.2 

55TO.B 

6703.6 

5807.3 

6911.0 

6014.7 

6118.41 

62!3.l 

6aai.8!  6ia!».3 

6333.! 

6636.9 

6740.7 

6844.1 

6948.1 

7051.8    71B5.6 

7239.2 

7362.9    7166.0 

7570.S 

7674.0 

7777.7 

7881.4 

79S5.1 

8088-8    8192.5 

8238.5 

8399.9    8503.(i 

8607.5 

8711.0 

8814.7 

8918.1 

9022.1 

9125.8    6229.5 

ftSRS.S 

9436.9|  9;i)0.e 

9614,a 

9748.0 

9851.7 

B955.4 

10059.1 

I01fi2.R  10266.5 

10370.2  10173.9  10577.B 

10681.3 

10785.0 

10888.7 

10992.4 

11096.2 

I1I9».9II3D3.6 

11407.3  Il5ll.011f!l4. 7 

1I7IS.4 

11823.1 

11925.8 

12029.5 

I2I33.9 

12236,9  12340.6' 

'IS444.3  12518.0  12651.7 

13735.4 

12S39.1 

12962.8 

18066.5 

13170.2 

1327:1.9  1:377,6 

13481 .3  la.iB.'i.O  13688,7 

13792.4 

138<I6.1 

13999.S 

14103.5 

1 4207.3 

11310.9  1IIII-6 

145I8.S  11622.0  1J72S.7 

I4'*29.4 

14933.1 

15036.« 

15140.5 

15244.2 

153  IT, U  l.''45I-6 

15589.4  15859.1  15762.6 

13H66.B 

1. ''970.2 

16073.9 

16177.6 

102'ii.a 

16185, n  16188.7! 

IU92.4  16fi9fl.l  18796.8 

16903.5 

17007.2 

17110. » 

17214.6 

mi«.s 

17122.0  17525.tJ 

ISTO  DIFFEREST  SIEASURES  OF  LENGTH. 


Tlie  Rliiiie  Foot  is  used  in  Physical  Geography,  though  not  so  exiensivek  ^  ™' 
F»nch  or  Paris  Foot,  in  the  northwestern  part  of  Germany,  Denmark,  and  Hollu'i'' 
Its  legal  value  in  the  Prusaian  system  of  weights  and  measures  is  139.13  Fremlil' 
Poria  Lines,  from  which  are  derivoil  the  equations  used  in  compiiting  tite  folio*' 
ing  tables. 


XXXI.    CONVERSION    OF   HH1ME   OR  PmrsStAN   FE£T   INTO    FRCNCn   TDISSS. 
1  Rbltia  Foot  -  O.161O301  Tgi<H, 


□trndndi. 

-     '1 

ThmWHKK. 

1            1 

o. 

lOO. 

aoo. 

300. 

400. 

500. 

600. 

TOO. 

800.    «* 

Toliwi. 

Tol™ 

TnH>. 

Toi«, 

Tri.« 

TalKl 

loiw. 

To!«. 

To!—    1   I"- 

0 

0.0( 

16.K 

32.21 

48.31 

64.41 

80.52 

96.62 

iia.7S 

i2SJ(S 

IMJH 

lono 

nil, 03 

177.13 

1S3.24 

209.34 

225.+! 

241.G5 

257.65 

273.70 

a8ii.s: 

n».» 

2000 

322.06 

ass.  16 

354.27 

870.37 

8Sfl.47 

402.58 

418.68 

434 .78 

450.SS 

4«,H 

sooo 

JflS.OD 

49'J.19 

515.30 

53  MO 

.'547.50 

663-61 

579.71 

695.S1 

Sll.ltl 

6W.M 

JOOO 

631.12 

650.22 

666.3:* 

6!«.4a 

608.53 

724.64 

740.74 

756.34 

772-91 

KSM 

T. 

KL>',.l.i 

821. 2r. 

(■3-.3II 

H.-.3,4(j 

S,iil,Sfi 

«»■•' 

90..77 

.„.», 

a33,.T 

M.(^ 

1             XXXII.      CONVEBSIOW   OF   RHINE   OB  PBITSSIAN   FEET   INTO   METRES.                           H 

t  Rhine  Fwl  -  0.313S53M  Utln. 

1 

Ebl»r«(     Hundndi. 

— ^ 

«. 

lOO. 

900. 

aoo. 

400. 

SOO. 

600. 

TOO. 

BOO. 

OOO. 

Uctni. 

M.tM. 

M.i™. 

BeUM, 

«««., 

M.n«, 

U.IR-. 

M.n« 

M»t™, 

Htlm. 

0 

0.OO 

31.39 

63.71 

135.61 

188.31 

219.70 

251 .08 

263.47 

itm 

313.85 

315,21 

3T6.6B 

408.01 

439 .39 

470.76 

502.17 

633.55 

564.94 

698.33 

woo 

627.71 

659.08 

690.16 

721.86 

753.38 

784,65 

816.02 

817.10 

878.79 

910,18 

tcoo 

911.36 

972.95 

1001.33' 1035.73 

1067.10 

1098,49 

1129.87 

1161.26 

1193.61 

1334.03 

|<KIO 

1255.11 

1286.60 

1318.18  1819.67 

1380.96 

1113.34 

1443.73 

U76.II 

1506.80 

1537,88 

MKK) 

1569.27 

1600.65 

1633.04  1863.12 

1691.81 

1736.19 

1767.66 

1788.97 

1830.36 

1881.74 

HtOO 

1883.13 

1911.61 

IB4S.89  1977.381 3008.66 

3040.0! 

2071.13 

2108.83  3134.2(1 

2166.89 

r«oo 

2196,97 

2228.36 

2259.78  2291.13  3323.B2 

S353.9<: 

2385.39 

2116.67  2448.06 

2479.11 

HWO 

2510.83 

2612.21 

2873.60  2601,9813636.37 

3667.761 2699.14 

2730.53  2761,91 

279S.S0 

»ooo 

2821.68 

2856.07 

2837.15  2918.84 12960.23 

3981.61 1  SOI  3.99 

3044.38 '3076.76  la  107. 16 

xxs 

U.       OF     BHINB    OH    PRUSSIAN    FEET    INTO    FRENCH    FEET  AND    DECISIALS. 

1  RUm  Fool  =  0  SCOISOM  Pmiwli  FooL 

lb.ii.i>F»t     nandnda 

iMriit 

o. 

100. 

soo. 

300. 

400. 

SOO. 

000.  1  voo. 

800. 

OOO. 

Itf-t 

VrF»l 

FfFwl 

FrF»t 

FiFmI 

FtFmI 

Fr  Trrt   |  Fr.F»t. 

FrFM^t 

FrF«t, 

0 

0.011 

9S.6S 

193.24 

289.86 

386.4T 

183.01 

772.91 

869.66 

looo 

woo 

966.  IS 

I06S.SC 

1159.12 

1366.0S 

1352.63 

1119,27 

1545.89;  1613.51 

1739.1.1 

1835.71 

1932.86 

2028,96 

2l2fi.6( 

2223.32 

3318.83 

3116.45 

3512.07  2608.69 

3708.31 

2801.92 

1000 

2898.84 

2995.  li 

3091.7S 

SISS.K 

3385.01 

3381.6; 

3478.25  3674.87 

8671.41! 

3768.10 

woo 

8000 

8864.72 

5961.34 

4087.96 

4151,68 

4361.19 

1317.81 

4411.43  1611.06 

4637.67 

4734.28 

1S30.90 

4937.62 

5024.1 1 

6120.76 

5217.38 

6313.99 

8410.61  6607,33 

5«0a.8B 

6700.17 

mm 

7000 

5797  .OH 

6893. 7C 

8990.32 

6086.94 

6183.66 

6280.17'6376. 79  6173.41 

6870.03 

6666.65 

6763.26 

6859.8f 

6986. 5( 

7053.12 

7149.71 

7316.3517342.97  7139.69 

7536.21 

7632.88 

MOO 

T730-tl 

7826.06 

7932.6f 

6019.3( 

8115.93 

8312.63j8309.16  8100.77 

8502.39 

SB99.01 

■000 

8693.63 

8792.31 

8888.86 

8985.48 

9082.10 

9178.72i9375.»3  9371.95 

9468.57 

9665.19 

XXXI 

V.      OF    RHINE    OR   PRDSSIAN    FEET   INTO   ENGLISH  FEET  AND  DECIMALS. 

1  Rbln*  Fool  =  1  OStml  Engllih  F«rt, 

IUU™F-1     II<iDdi«4>. 

— 

o. 

lOO.  1  900. 

300.  1  400. 

SOO. 

6O0. 

Edb  (art. 

TOO. 

SOO. 

900. 

EDgr«( 

EBgf«i'EDB.r«t. 

Eng  f«l.  Enr  f«I 

Eng  rw>. 

Eng  f«t. 

Eng  f«l. 

0 

0.(10 

102.971  2UJ.9.I 

30M.H2-  41I.MH 

au.fti'  617.83 

720.81 

833.7S 

936.75 

000 

102!'.-:; 

!  132.691 1226.67 

1338,64  1441.61 

1511.5B 

1617.65 

1760.63 

t863.6C 

1956.47 

ooo 

aoM.ii 

2162.1! 

220S.3E 

3368.36 

2471.33 

2574.30 

3677.28 

3780.26 

2883.22 

20Se.I» 

000 

aOSfl.l- 3192.14 

3295.11 

3398.08 

3S01.0S 

3601.03 

3707.00 

3809.97 

3912.04 

1016.02 

000 

1118.89 

1321.86 

4324.83 

1127.80 

1630.78 

4633.76 

1736.73 

4839.69 

4912.66 

6045.61 

m 

SI  18.81 

6351.68 

6384.B5 

S4B7.58 

5560.50 

5663.17 

5766.11 

6869.11 

6972.39 

6076.36 

w 

0178.33 

i28l.80 

6381.2S 

6187.25 

i590.22 

6693.19 

6796.  Ifl 

6899.14 

7002.11 

7105.08 

M» 

«08.0J 

7311.02 

7111,0(1 

7S  16.97 

7619.94 

7722.91 

7928.8f 

8031.8; 

8I31.S0 

■9 

8237.77 

8ai0.75 

M13.72 

8546.69  8619.66 

8938. 6S 

9061.55 

9164,52 

n 

8207.50 

'J370.17  9173.1ll9S7e.4ll9(179.38l97S2.36'}(«((5.31 

9988.30 

1*191.3 

10194.3 
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TO  CONTERT                                                         ■ 

SPANISH    OR    MEXICAN    VARAS    AND    FEET 

INTO   DIFFEKENT   MEASURES  OF  LENGTH. 

XIXV.    CONVEESION    OP   BFANISH    OB   MBXICAH   VAHJS   INTO  METBES. 

ITin-OBtTSffilMn. 

■ 

Hosdrnli. 

Thoamd.. 

o. 

lOO. 

900. 

3O0. 

400. 

aoo. 

eoo. 

TOO. 

800.    MO. 

si.i™.. 

HMtx. 

UMM 

M«~.. 

Htuu, 

Me.«.- 

Mflm 

M.™. 

U.b».   i  ]M- 

0 

o.oc 

BJ.8t 

I69.fi& 

254..1! 

S39.IS 

42:1.98 

608.T( 

693.58 

678-87  ■  7«.l 

1000 

847.94 

93a.7t 

1017.5* 

1102.36 

1187.  IS 

1271.96 

1356.74 

1441.34 

1526.31  l$1l-l: 
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1895.95 

1780.72 

lS6fl.SZ 
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2035.12 

2119.91 

2204.71 

22S9.61 

2374-30  2IS>.1I 

1 
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2543.88 
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2713.4S 

2798.23 
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2967.88 

3052.67 

3137.47 

322i.S7  33in.ll 
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3476.66 

3561.45 

3646.26 

3731.03 

3616.81 

3900.64 

3963.44 
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.I239.S2 

4331.62 

4109.42 

4494.21 

4B79.01 

4Ga3.Bl 

471S.60 

4SS3.40 

4»t9^MIMH 

eooo 

50a7.7S 

e  173.69 

5357.3i 

5342.18 
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6511.77 
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7000 

69:15.75 
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6144.53 
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69S3.31 
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7207.70 
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»000 
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7716.48 
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8055.67 

8140.46 

8225.26 

waio.ou  8»i« 

XXX 

VI.     OF   SPAKI6H   OB    MEXICAN  VAIiAS  INTO  ENGLISH  FEET  AND  DECINjU^ 
1  V.™  =  a.TSaO*  Bn|U«h  Feat. 
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0 

0.1) 
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33:iS.6 

8616.7 
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41-3.1 
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«120,fl 
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7283.4 

m 
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0rtl5.fi 

m 

y 
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XXXVII.   co»VERsioN  OF  ciSTiLiAn  feet  una  metres.           ^^^H 

— -                  ■ 

■>» 

—                      ^ 

^ 
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lOO. 

»oo. 

300.  1  400. 

soo. 

OOO. 

TOO. 

SOO. 
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KWm. 

MM»>. 

M.m.. 

M^lT«.   1   U.Cr». 

Metna. 

M>i>»<. 

M..IW. 

t:i;^^H 

0.00 

28.27 

84.80.    113.06 

141.33 

169.59 

197.86 

226.12 

25^^^l 

000 

282.65 

810.92 

330.  IS 

967.45 

39S.72 

423.9G 

453.25 

490.51 

508.78 

637^^1 

ooo 

865.31 

693.68 

621. 8  J 

650.1 1 

6T8.37 

706.61 

731.90 

763.17 

791.43 

819!^H 

000 

8J7.96 

876.23 

90-1.6(1 

932.76 

961.03 

1017.66 

1045.82  1071.09 

no2.^H 

000 

I130.GS 

1158.88 

1187.15 

1215.42 

I243.6S 

1271.95 

1300.21 

1328.48  1356.74 

1385.^1 

BOO 

U1B.B7 

I44I.B4 

1 169.81 

1498.07 

1526.34 

1561.60 

1682.87 

1611.13  1639.40 

tt;6T.6^l 

000 

1605.93 

1721.20 

1 752.4  e 

1780.73 

1808.89 

1837.26 

1865.62 

1893.79  1932.06 

1950.3^1 

TOO 

1978.58 

a0O6.8S 

20SS.1S 

2063.38  20»1. 65 

8119-91 

2148.18 

2176.44,2204.71 

2232.9^H 

000 

3261.84 

2289.51 

2317.71 

2316.01  2374.30 

2102.61 

2130.83 

2459.i0i2l87.3e 

25IG.63H 

1000 

2S43.8e  2572.16  2600.43' Z62?.6a  2B36.H6 
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III.    C0NVER810K   OF   CASTILIAN    FEET   INTO   PARIS   OH   PBENCH   FEET.           H 

1  Cutllbm  |r<Krt  -  0  870138  Pui.  fool.                                                               ■ 

MUta 

■■—                                      1 

_-. 

0. 

lOOw 

aoo. 

300. 

400. 

soo. 

0*0. 

TOO. 

SOO. 

OOO.       1 

PuFhI 

Vi.Vttt 

PmKwI 

PuF»t 

tUF»L 

PvFnl 

PuFm 

P«-F»l 

P«.F«t. 

PirFnl         1 

0 

0.W 

87.01 

174.0.1 

261.04 

348.06 

435.01 

522.08 

609. 10 

696.11 

783.12        ' 

000 

670.14 

957.15 

1044.17 

1131.18 

1218.19 

1305.31 

1392.23 

1479.23 

1566.25 

1653.26 

mo 

1740.28 

1627.29 

1911.30 

2001.32 

2083.33 

2175.35 

2262.36 

2319.37 

2136.39 

2523.40 

2610.41 

2697.43 

2784.41 

2871. 4€ 

2968.47 

3015.48 

3132.50 

3319.51 

3306.53 

S393.94 

34Ha.i>5 

3567.67 

3654.58 

3741.69 

3828.61 

3915.62 

4002.64 

4069.65 

1176.66 

4263.68 

4390.69 

4497.70 

4524.72 

1611.73 

469S.7S 

4785.76 

4872.77 

4959.79 

5016.80 

6133.92 

52:tO.S3 

9S07.64 

5394.8( 

5481.87 

6568.8S 

3655.9(1 

6742.91 

6639.93 

5916.94 

600S.96 

8000.97 

6177,99 

626a.0( 

6352.01 

6439.02 

6526.04 

6613.05 

6700.0« 

8797.0e 

6874.09 

6S61.11 

7018.11 

7l3J.lt 

7222.15 

7309.16 

7396.17 

7183.19 

7S7O.20 

76G7.23 

7741.23 

7631.24 
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6082.29 
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8SS3.33 

&4  40.14 

8GS7.se 

8614,37 

IXKIX.    CONVKRaiOS   OF   CASTILIAN    FEET   INTO  AMERICAN   FEET. 

1  OutUlHi  F<K>(>Drai8IWAm«l(u  Foot. 

H^to^ 

^H 

0.      lOO.    900. 

300. 

400. 

SOO. 

OOO. 

TOO. 

600. 

OOO. 

AidF«1   AmF»l!AB.F«l 

AmF«t 
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AmF-l, 

ABiF»t 

AoFHt 
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0.00      92.7a|   1!<5.4II 

278.19 

370.92 

4tt3.65 

556.39 

649,12 

741.86 

834,58 

A27.3I  IOaO.Ol  I1I2.TT 

1205.50 

1298.28 

1390.96 

1 183.69 

1576.43 

1669.18 

1761.89 

034.62  191T.S9  20lO.OS 

2132.81 

3225  JS  4 

2318.27 

2411.00 

8503.74 

2596.47 

2aHH,20 

b-IJI.g3  287l.86i296T.39 

3060.12 

3152.86 

3245.58 

3481.01 

3523. 7S 

S016,5I 

^CW.24  380I.8tI3SS4.70 

3987.43 

4080.16 

4172.89 

4265.63 

4358.35 

41BI.08 

4613.83 

M.li9  1729.28  IS22.0I 

4914.71 

5007.17 

sioo.ao 

6192.9S 

5286.66 

5378.39 

5471,12 

Kk.M  SUjH.^U  .-.tiU^? 

5842.05 

5934.78 

6027.51 

6120.34 

6213.97 

6305.70 

6398.43 

^.l7«S83.OTW76.B-a 

6769.36 

6862.09 

6954.82 

7047.5  S 

7140.28 

7233.01 

7326.74 

^k^T  7511.91  Tiin»4i 

7696.67 

7789.40 

7B82.I3 

7974.86 

8067.99 

8160,33 

8363.05 

HMh^RH^I  liK.11 

8623.98 

8716.71 

8809.44 

8902.17  8994.90 

9087.63 

9180.36 

The  length  of  the  Spanish  Vara,  and  of  the  Spanish  or  Caatilian  Tool,  used  la 

Inle  Spnnish  Colonies  of  Mexico  and  South  America,  owing,  no  doubt,  to  the  imp 

fection  of  the  local  standards,  shows  considenible  variations  from  the  value  on  *hi 

tlie  preceding  tables  are  bused. 

A  cnrcful  comparison  of  the  siandord  Vara,  brought  from  Mexico  by  Major  Tui 

bull,  and  deposited  In  the  United  States  Ofhce  of  Weights  and  Measures,  (sec  abo 

Y-  1 13.)  gave  for  its  length  32.9682  American  inches  =  2.7413333  Americttti  fl 

=  M.7474928  English  feel  =  0.8374206  tnelre. 

From  a  series  of  altitudes  published  in  Mexico,  by  Cortina,  In  Castilian  feet,  U 

by  Orlwgozo  in  metres  and  Caslillan  feet.  Jul.  Schmidt  derives  ibe  folloiving  vbIdb 

ihe  Vara  and  of  iho  Casiilian  fool,  used  by  these  authors  (see  Petermann's  MiUliI 

1857,  p.  371) :    One  Vara  ^  2.573296  Paris  feel  =  0.8358065   metre ;  and  0 

Castilian  foot  —  0.857764  Paris  foot  =  0.91417  English  foot. 

According  to  Colonel  J.  Ondarza,  one  of  the  authors  of  the  new  official  Map 

Bolivia,  Ihe  Bolivian  government  lias  declared  the  legal  value  of  the  Spanish  Vi 

to  be  in  the  nitio  of  100  metres  —  1 18  Varas  =  354  Spanish  feel,  which  value  t 

been  adopted  by  him  in  publishing  his  measured  alllludcs. 

XXXnil'        HSXIGO. OONVBBSION   OF   CASTILIAN   FEET  INTO   UETB£S,  PARIS  M 

ENGLISH   FEET. 

1000 

AcMrtlni!  to  Tnmbulf.  3taoJ«Q. 

Aceonling  to  BchuMC,  mo  CnrtiM.      ^H 
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1831.66 

657.27 

1716.83 

IBS&UH 
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TO  CONVERT 


FRACTIONAL    PARTS   OF   A  TOISE   AND   OF   A  FOOT 


INTO    EACH   OTHER. 


XL.   CONVERSION   OF   INCHES   INTO   DUODECIMAL   LINES. 


1  Inch  B  12  Lines. 
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XLI.    CON\ 

-•ERSION 

OF   DECl 

MALS    OF   A   TOISE    INTO 

FEET   AND   INCHES. 

1  Tois 

e  a  6  Feet  »  72  Inches  =  864  Lir 

tes. 

1 
■1 

Uundredths  of  a  Toise. 
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METEOROLOGICAL    COERECTIONS. 
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NE  of  the  prominent  objects  of  a  prolonged  series  of  meteorological  observations 
»  determine  the  mean  condition  of  the  atmosphere,  during  a  given  interval  of 
,  such  as  a  day,  a  month,  or  a  year,  as  to  its  temperature,  moisture,  and  baro- 
ic  pressure.  In  order  to  furnish  the  true  means  of  these  elements,  free  from  the 
>dic  changes  which  depend  upon  the  daily  course  of  the  sun  and  upon  the  seasons, 
observations  ought  to  be  made  at  equal  intervals  of  time,  and  be  so  often  repeated 
2tually  to  represent  the  sum  of  the  variations  which  took  place  during  the  stated 
.  It  is  generally  admitted  that  observations  taken  at  every  one  of  the  twenty- 
hours  of  the  day  give  means  which  do  not  sensibly  differ  from  the  means 
:h  would  be  obtained  from  a  still  larger  number  of  observations  during  the  same 
;  so  that  means  derived  from  hourly  observations  may  be  considered  as  the  true 
r,  monthly,  and  annual  means  of  the  year  in  which  the  observations  were 
n. 

owever,  as  the  means  of  a  given  month,  or  year,  will  generally  be  found  some- 

t  to  differ  from  those  of  another  year,  at  the  same  place,  from  causes  which  are 

of  a  periodic  nature,  it  is  obvious  that  the  absolute  means  can  only  be  derived 

I  the  means  of  a  series  of  years,  in  which  the  differences  arising  from  these  non- 

3dic  variations  may  be  considered  as  sufficiently  balancing  each  other. 

iourly  observations  can  be  expected  only  from  a  very  few  stations,  favored  with 

Au  arrangements  for  the  purpose.     By  far  the  larger  number  of  observers  must 

^''■^fljr  confine  themselves  to  three  or  four  observations  a  day.     The  means, 

^'aduced  from  such  a  set  of  observations,  generally  differ  from  the  true 

"Wild  be  given  by  hourly  observations,  by  a  quantity  which  varies 

wted  for  the  observations.     If  that  quantity,  however,  is  known  by 

Nisly  determined  for  every  hour,  or  set  of  hours,  by  a  long  seriea 
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KETEOBOLOBICAL  COBBECTIOHS. 


of  hourly  observations  taken  at  some  slaliou  in  a  similar  climatic  situation,  it  is  evident 
that,  wimlever  be  the  hours  at  which  observations  are  taken,  the  means  derived  from 
them  con  always  be  reduced  to  the  true  means  by  correcting  them  for  thai  dif- 
Terence. 

The  following  tables  furnish  such  corrections,  both  for  periodic  and  non-periodic 
vnrinlions  of  temperature,  and  for  stations  situated  in  various  latitudes.  They  gi»e 
the  quaniilies  which  must  be  added  to,  or  subtracted  from,  the  hourly  means,  in  order 
lo  obiuin  (lie  true  means  of  the  day,  of  the  month,  and  of  the  year. 

Two  tables  of  the  same  description,  for  moisture,  which  may  be  considered  as 
specimens  of  the  kind,  close  the  set 

Two  other  tables,  for  correcting  the  moan  barometric  pressures,  are  found  al  ibe 
end  of  the  Hypsoraelrical  Tables,  pp.  93,  93. 


CORRECTIONS    FOR   TEMPERATURE. 


LY    CORRECTIONS    FOR    PERIODIC    VARIATIONS, 


OR 


TABLES 


UCING  THE  MEANS  OF  THE  OBSERVATIONS  TAKEN  AT  ANT  HOUR  OF 
IE  DAY  TO  THE  TRUE  MEAN  TEMPERATURE  OP  THE  DAT,  OF 

THE  MONTH,  AND  OF  THE  YEAR. 


HOURLY  CORRECTIONS  FOR  PERIODIC  VARIATIONS, 

OS 

ECTIONS    TO    BE    APPLIED    TO    THE    MEANS    OF   THE    HOURS    OF    OBSERVATION,    OR 
SETS  OF    HOURS,  IN    ORDER  TO  OBTAIN    THE    TRUE    MEAN    TEMPERATURES 
OF   THE   RESPECTIVE  .  DAYS,   MONTHS,  AND   OF   THE   TEAR. 

tE  following  set  contains  all  the  tables  for  correcting  the  means  of  observations 
mospheric  temperature  for  the  effect  of  diurnal  variation  which  have  been  pub- 
1  by  Dove,  together  with  a  few  others  of  the  same  description.  Dove's  tables 
)und  in  two  papers,  published  in  the  Memoirs  of  the  Royal  Academy  of  Berlin 
S46  and  for  1856,  and  in  the  first  Report  on  the  Observations  of  the  Meteoro* 
al  Institute  of  Prussia^  Berlin,  1851. 

the  first  paper  are  twenty-nine  tables,  in  Reaumur's  scale,  nine  of  which  have 

republished,  in  Fahrenheit's  scale,  in  the  Proceedings  of  the  British  Associa- 
for  1847,  and  will  also  be  found  below.  In  that  series  the  corrections  have 
formed  by  finding  first  the  differences  between  the  hourly  and  tlie  true  means, 
hen  computing  tlie  observations  by  Besscl's  formula,  in  order  to  eliminate  the 
ental  irregularities  due  to  the  shortness  of  the  period  during  which  the  observa- 

wcre  taken.     Calling  x  the  horary  angle  reckoned  from  noon,  Bessel's   for- 

is 

f  X  =  tt  +  tt'  sin  (a:  +  U')  +  u"  sin  (2  a:  +  W')  +  ii'"  sin  (3  a?  +  U'"). 

10  stations  at  which  hourly  observations  were  made  are  Trevandrum,  Madras, 
lay,  Salzuflen,  Prague,  St.  Petersburg,  Catharinenburg,  Barnaul,  Nertchinsk, 
$chkin-Schar,  Strait  of  Kara,  and  Boothia  Felix.     Bi-hourly  observations  were 

at  Brussels,  Greenwich,  and  Toronto ;  in  all  others  the  night  observations  are 
ng,  and  were  obtained  by  interpolation.  Moreover,  in  several  stations  the  num- 
f  observations  was  small,  at  Madras  even  only  thirty-six  days.  The  tables  of 
eries  may  be  readily  distinguished  from  those  belonging  to  the  same  stations  in 
cond,  by  their  containing  the  corrections  for  several  sets  of  hours,  which  are 
und  in  the  tables  of  the  other. 

Dove's  second  series,  and  in  all  other  tables,  the  corrections  given  are  simply 
fie rences,  with  reverse  signs,  between  the  hourly  and  the  true  means,  excepting, 
■^er,  the  stations  of  Toronto,  in  which  the  corrections  were  computed,  by  Bes- 
brmula,  by  Colonel  Sabine  ;  of  Prague,  by  Jclineck  ;  of  Salzburg,  and  those  of 
•^a  and  St.  Bernard,  by  Plantamour. 

a  observations  from  which  these  tables  are  derived  were  made  hourly  at  Hobar- 
iring  8  years ;  at  the  Cape  of  Good  Hope,  for  5J  years ;  St.  Helena,  5  years ; 
la,  5  years  ;  Bombay,  4  years  ;  Calcutta,  1^  years  ;  Toronto,  6  years  ;  Phila- 
ia,  3  years ;  Makerstoun,  3  years ;  Utrecht,  1 J  years  ;  Prague,  lOj  years ; 
sli,7  years;  Salzburg,  6  years;  St.  Petersburg,  10  years;  Catherinenburg,  6 
i-  Baniaul,  5  years  ;  Tiflis,  4  years ;  Nertchinsk,  6  years ;  Peking,  4  years ; 

*  iwMifB.     In  the  following  stations  the  observations  were  bi-hourly  :  —  VVash- 
'* years;  Greenwich,  7  years  ;  Dublin,  4  years  ;  Brussels,  9  years  ;  Ge- 
mard,  4  years  ;  Schwerin,  3  years. 

MIS  made  in  England,  and  in  her  colonies,  arc  found  in  the  various 

Uions.    Those  of  the  Russian  stations  are  taken  from  the  Annumre 

MagniUque  des  Ingtnieurs  des  Mines^  and  in   the  AnnaUs,  dA 

11 


laURLV  COBEtECnONS   FOB   F&aiODIC   VARIATIONS. 

I'Oherralnire  Physique  Central  de  Riissie.  The  observations  mnde  al  Praaue,  Mu- 
nich, Geneva,  wllh  lliose  aX  Sl  Bernard,  Makcrsloun,  Grrenwioh,  Brussels,  unij  Wuh- 
inglon,  were  published  by  their  respective  Observatories  ;  ihose  of  Utrechi,  liy  Bujs. 
Balloi ;  of  Dublin,  by  Lloyd,  in  hia  J^otes  on  the  Mfteorology  of  Ireland ;  iiiose  of 
Schwerin  were  communicaied  in  manuscript  by  Dippe  ;  the  observalions  at  HeMIk 
Island  are  published  in  No.  42  of  the  Parliameoiary  pupers  for  1654 ;  and  llios*  al 
Bossokop,  by  Martioa  and  Bmvais,  ia  ihe  Voi/age  de  la  Commistion  &i'CTinyifW  h 
Nord. 

The  tables  of  this  second  series  being  mostly  deduced  from  longer  series  of  obK^ 
valiotis  ihnn  those  iu  the  first,  when  the  some  station  is  found  in  bitili,  Ibe  lobb  in  llie 
second  is  generally  lo  be  preferred. 

Glaislier'a  table  for  Greenwich  has  been  taken  from  the  Grftntrick  OhKrralwt. 
Captain  Lefroy  kindly  furnished  the  tables  for  Toronto  and  Lake  Athnbasci.  To 
him  the  author  is  also  indebted  for  the  observations  mude  at  Montreal  by  Mr.  McCuni, 
from  which  Table  X.  was  computed.  Table  III.,  f<.r  Philadelphia,  was  deduced  l» 
the  writer  from  the  observations  made  at  tiirard  College  under  the  direction  uf  Prof. 
A.  D.  Biiche. 

In  order  to  facilitate  the  selection  of  [be  tables,  they  ore  marked  m  llio  inUeof 
contents  with  capitals,  which  have  the  following  signification  :  — 

A  nnil  B  mean  that  the  tables  liave  been  derived  from  hourly  and  bi-hourly  ohs(^ 
vations,  and  have  been  computed  by  Besaers  formula;  C,  that  the  lable-s  cunaii 
values  obtained  by  iiiterpolaiion. 

A',  B',  and  C  indicate  the  tables  b.Tsed  respectively  on  hourly  and  bi-hourlj  W 
portly  interpolated  observations,  which  give  simply  the  differences  between  tlie  hwHj 
and  the  true  means. 

The  figures  added  lo  the  letters  indicate  the  number  of  years  daring  wliich  llf 
observations  used  in  forming  the  table  were  carried  on.  The  etutioiis  are  anaogoii 
in  cuch  continent,  in  the  order  of  their  latitude. 


Use  of  the  Tables. 

In  order  to  reduce  meleorologicol  means  obtained  from  any  set  of  hours  to  the  true 
means,  the  table  best  suited  to  the  purpose  must  lirsl  be  selected.  The  diunuil  nf- 
Btion  changing  with  the  seasons,  the  latitude,  the  altitude,  and  the  disliince  ^mm^ 
sea-shore,  the  station  which  comes  nearest,  in  all  these  respects,  to  tbe  stalioD  iht 
observations  of  which  are  to  be  corrected,  must  be  adopted. 

Suppose  the  thermometer  has  been  observed  al  Bultimore,  during  the  inonih  i" 
January,  at  7  A.  M.,  1  P.  ti.,  and  1  P.  M.,  and  the  monthly  means  of  these  liour)  » 
be  respectively  27°,  35°,  and  31°  Fahrenheit.  We  luke  Table  III.,  Philnddphis. "I 
being  tho  nearest  in  latitude  and  climatic  situation.  We  find  the  correcliuii  for'l** 
hours  7,  1,  and  7,  and  we  have 


It 

isdo' 


Fur  7  A.  M. 
For  I  P.  M. 
For  7  P.  M. 


1  ohvinus  that  tin 


S7°  +3'*.63  =  a0°.(i3 

35"  —  3".87  =  3IM3 

^°  —  l^^  =  2fr.ft7 

93*  _  WAl  =  "9l°.(i3 

31°  —  ff'.'W  =  30'.51Tnic  Mean  for  JnniaiT, 

US  can  be  U^«da«itlier  sppnmtely  to  each  tiour,^ 
lukTug  ttia  nwijin  fli*  ll«-  'lii-'-f  hourly  cnrni-i-ni  '■^ 


HOURLY   CORRECTIONS 


FOR 


PERIODIC    YAHIATIONS 


NORTH  AMERICA.  —  SOUTH  AMERICA. 
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Worth  America.  —  Washington.    Lat.  38°  51'  N.    Long.  77"  3'  W.  Grecnw.               1 

rreciiona  to  be  applied  lo  ilie  Means  of  ilie  Hours  of  Observation  to  obtnin  the  true          ■ 

Mean  Temperaturea  of  the  respeclive  Days,  Monlhs,  ami  of  tlie  Year.  —  Dove.               1 

Dtgrtrt  of  llBuiBiDr.                                                                                       1 

:ii»c 

Imn. 

FBb.     Mirrh.i  April.      M.-. 

JuD«. 

Jul)-.  1  An«. 

t^t. 

o.t.      N,...  1  r«.   1  V«r. 

K.0  13' 

l.lj 

1.26'    1.60'    1.93|   2.33 

2.97 

3.94     2.31 

3..19 

1.7 

0.85 

0,96 

l.B« 

iia' 

1,28 

1.98    2.T4    2.101  3.1S 

8.21 

3.26]   3.07 

2.75 

2.2 

1.34 

i.ia 

2.3.' 

4  12' 

1.45 

2.18,   2.67     2.75'   8.68 

3.64 

3.S3     3.49 

3.15 

2.9 

1-9: 

1.64 

2.7jf 

1  112' 
B12' 

1.8H 

2.112'   2.76     2.69,   2.20 

2.33 

2.12     2.81 

3.02 

a.  I 

2.1! 

1.81 

2.41 

1.18 

1.76     1.68     1.05    0.32 

-0.16 

0.09     0.29 

1.01 

l.fiS 

1.99 

1.07 

MI2' 

-<I.18  -0.58  -0.991-0.76-1.24 

-1.92 

-1.33 -LSI 

-1.31 

-1.25 

-0.17 

-0.16 

-0.06 

1,0  12' 

-1.47|-2.05 -2.36,-2.39 -2.61 

-2.69 

1-2.55-2.97 

-2.93 

-2,es 

-190 

-1.S7 

-,.« 

»I2' 

-2.80|-3.I.i  -3  35 -.1.41  -3.57-3,8* 

1-3.49 -8.9S -3.74 

-3.6 

-2.4 

-2.50 

-3.S0 

4  12' 

-2.32 !-3,05i-3.20 -3.81  -8.66'-4.29 

-4.16  -3.B9  '-3.65  '-3.29  (-2. Ot 

-2.19 

-3.2.5 

ei2' 

-O.Tfi-l.2S -1.73-2.19-2.44 

-l.flO 

-2.24 '-I.74 -1.88 

-1.84  -I.59'-l.01 

-1.69 

8  12' 

-0.23    O.Oi|-0.05,  0.06    0.27 

0.44 

-0.31  -0,26  -0.23 

0.18 

-0.32  -0.36 

-0.01 

11012' 

' 

0,33     O.G3|   0.76     1.43|    I.6T 

2.04 

I.28I   1.79     1.41 

0.98 

0.23     0.43 

,.0, 

ICnn*. 

.32  1  1.S2  i  6.26    9.02     12.64'  19.34 

19.39   17.78  16.01 

7.47 

6.20    1.63 

11. 

[.America.— Philadelphia.     Lat.  Sg-SS'N.   Long.^5'•  ll'W.  Gr.— Dove. 

i                                                                   Dqnr«orit«an.dr. 

fr.  ^    Ju.   1   rib    'MucK.'  ApHL  1  Xs;.  I  Judd.  |  JuIj-.  1  Aug.      Eipl       Orl.       N(i*.   1    D«.    '{tiv. 

in.       0.B4I    1.27      l.SS      l.Sl 

2.0S 

2.34 

2.10 

1.94 

2.12 

1.70 

1.31 

0.63:;  1.60 

1           0.01      1.4S      I.OI       2.3C 

2.32 

2.63 

2.46 

2.19 

2.04 

1.87 

1.22 

0.91 

1.31 

2         l.00|    167     1.85     2.SS 

2.64 

2.96 

2.69 

2.41 

2.22 

3.18 

1.43 

0.98 

2.01 

B           MS 

1.96      2.00;     2.7« 

2.96 

3.20 

2.88 

S.44 

2.43 

3.36 

1.50 

1.12 

2.33 

«         1.2J 

2.06'    2.09,     2.97 

3.27 

3.40 

3.04 

3.74 

2.56 

2.58 

1-74 

1.29 

2.41 

B         1.38 

2.13      2.30 

3.08 

S.32 

3.28 

3.11 

2.89 

2.68 

2.79 

1.63 

1.39 

2.33 

a      i.BO 

2.24,    2.14 

2.84 

2.63 

2.54 

2.56 

2.61 

2.6S 

2.95 

1.89 

1,44 

2.36 

»           l.BC 

2.ai|    2.24 

2.15 

1.6S 

1.46 

1.53 

1.94 1    1.92 

2.40 

1.86 

■1           1.4(1 

1.48 !    1.26 

1.17 

0.65 

0.40 

0.54 

0.S7      0.79 

1.03 

1.21 

1.14 

0.9S 

»           0.7fi 

0.07'    0.35;    0.23 

-0.39 

-0.52 

-0,36'-0.a0  -0.19 

-0.15 

0.26 

0.S2      0,W 
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-2.26 

-1.63 

-2.53 
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-1.63 
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0.03     0.01 
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0.0T 

0.11 
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0.3S 
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1.74 
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Correal  ioi 

s  1o  be  Biinlied  to  the  Menii!?  of  the  Hours  of  Observation  la  obtain  itie DuU 

Muan  Teoifiemiures  of  the  respeciive  Daya,  Months,  untl  of  iho  Year.  — Guvoi. 
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6.4S 
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S.30     2.2a|  4.59 

3 

2.67 

4.43 
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1            i 
S.90     2.K7'   9.IS 
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3.40 
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-0.92 
0.09 

4.1 
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4-89 
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1.551 

-0.3B 
-2.12 
-3.58 

-4.66 

-5  45 

-6.08 
-6.72 

-4.84 
-3.44 
-1.73 

-0,02 

1,42 
2.41 
3.02 
3.42 

0.61 
0.81 
0,77 
0.B4 
0.14 

-0.41 
-0.4S 
0.3B 
-1.58 

-1,31 
-2  21 
-1.96 
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-2.43 
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M.y.  1  Ju«. 

j«ij. 
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- 

0.1.    1  N.,T    1   P.,  []  T«^ 

MIdiL 

0,6S 

O.&ll    1.10 

1.4S 

2.24 

2.36 

2.91 

2.43 

I.7S 

1.44 

0.81 

t.^1 

I 

0.8a 

0.99 

1.31 

0.7S 

2.62 

2.67 

3.29 

2.73 

2.03 

1.71 

0.94 

0.6«     IJH 

> 

0.02 

1.13 

148 

3.09 

2.99 

2.99 

3.54 

3.02 

2.29 

1.85 

1.06 

(ixt  i.^H 

> 

0.99 

1.33 

1.61 

2.17 

3.31 

3.32 

3.86 

3.32 

2.49 

1.92 

1.20 

n.»i8    i^l 

4 

1.03 

I.IS 

1.78 

2.a« 

3.62 

8.68 

4.14 

8.48 

2.76 

2.06 

1.23 

aM\  1^1 

B 

1.11 

1.61 

2.01 

2.52 

S.49 

3.49 

4.IE 

S.B7 

3.04 

2.13 

1.23 

U-9)j    "J 

6 

0.79 

1.8S 

£.13 

2.47 

2.40 

2.32 

2.74 

2.92 

2.74 

2.01 

1.11 

1.09     1.^1 

T 

0^3 

1.92 

1.73 

1.43 

1.08 

1.07 

1.11 

1.60 

1.60 

1.70 

1. 11 

'•^1 

8 

0.73 

1-47 

0.87 

0.45 

0.09 

0.03 

-fl.OiS 

0.1.1 

0.39 

0.70 

0.64 

0.97;  o^l 

t 

O.S0 

0.44  -0.10 

-0.43 

-0.04 

-0.81 

-1.03 

-0.96 

-0.69 

-0,49 

-0.04 

0.15  -«^| 

10 

-0.2i 

-0.4sI-0.87 

-l.ll 

-1.69 

-i.as 

-1.78 

-1.84 

-1.57 

-1-35 

-0.6^ 

-O.J0  -I.H 

" 

-i.ie:-i.ii 

-1.72 

-2.20 

-2.12 

-2.47 

-2.48 

-3.20 

-1.96 

-I.1S,-0.76,'HJH 

S«on. 

-1.12 

-1.69-1.87 

-2.18 

-2.62 

-2.61 

-3.05 

-3,04 

-2.64 

-2.39 

-T.lt '-1.11 ''-lS 

-1.8J 

-2.07-2.16 

-2.60 

-3.03 

-2.93 

-3.46 

-3.23 

-2.90 

-2.55 

-1.66  -1.421 -mJ 

8 

~I.4€ 

-3.231-2.41 

-2.7fl 

-3.18 

-S.12 

-3.84 

-3.81 

-3.08 

-2.T0 

rl -69' -1.49  -1^1 

3 

-1.14 

-2.241-2.32 

-2.80 

-3.21 

-8.29 

-3.92 

-3.66 

-3.09 

-2.60 

-I.e2|-l.!l8  -*4B 

4 

-1.21 

-Z.00  -2.11  -2.62 

-3.19-3.40 

-3.93 

-3.60 

-3.00 

-2.29 

-i.9?.!-i.oa  -u^l 

B 

-0.77 

-1.47,-1.78  -«,30 

-3.02 

-3-13 

-3.72 

-3. 35 

-2.57 

-1.50 

-D.6S  -0.S7  -2iB 

e 

-0.40 

-0.82  [-1,03  -1.50 

-2.24 

-2.53 

-3.09 

-2.51 

-1 .38 

-0.59 

-0.32-0.36,-1,^ 

7 

-0.17 

-0.38,-0.39 

-0.37 

-0.98 

-1.33 

-1.54 

-0.74 

-0.18 

-0.10  -0.O6  -O.S1,-O.^B 

e 

-0.03 

0.00      0.05 

0.33 

0.21 

0.13 

0.33 

0.56 

0.39 

0.23]    0.03, -0.W     ftlJH 

B 

0.06 

0.28      O.BO 

0.81 

1.02 

1.09 

1.38 

1.26 

0.S5 

0.57 

0.-20 1    0.0T|  MH 
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0.13 

0.iS3      0.79 

1.16 

1.45 

1.69 

1.93 

1.72 

1.32 

0.90 
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" 

0.87 

0.76      l.ns,    1.3d 

1.86 

2.12 

2.45 
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-2.M7  -3.89!-0,»SI  J.72 

9.29  '  12.75 

15.00 

II.37I  5.43  1    I.i<a    -2.03f       H 

North  America.  — Montreal.     Loi.  45' 30' N.     Lon^.  73=  22' E.  Cr.       !■ 

r f  v.h^h^,                                                                  IB 

n«,r. 

Au,,  !  B.P..  1    0...    1  Nor, 

D«. 

J>ii. 

Fi-b. 

»1.r.h. 

April.'  »1.J-    J'""-    ■'"''■    »*»^B 

MU„. 

4.00 

3.89 
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1.3B 

1.68 

1.10 
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1.31 
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8 

e.s9 

4.34 

4.01 

I.S9 

1.00 

2.36 

2.69 

2.88 

4.3T     6.95      7.J2(   7.11     URJH 

4 
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S.60 

4.81 

1.91 

1.39 

2.88 

3.36 

6.S6 

7.0B      6.9S     T.lSj    7.B7     Jit)H 

6 

s.9e 

4..iB 

4.83 

1.36 

1.32 

3.54 

3.90 

5  22 

6.56      6.H1|    535;   S.lt     i.»lfl 

8 

2.7a 

2.19 

2.52 

0.78 

0.92 

3.10 

8.22 

S.SO 

1l,jl      tiM     OKI    O.M    M^^H 

10 
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-M8 

-0.B9 

-0.41 

0.21 

-0.21 

-0.81 

-0.03 
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-6  61 

-5.43-4.22 

-1.S7 
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Mean  'I'empcralures  of  the  rosoeciive  Davs.  MoDtha,  and  of  the  Vear.                | 

I>«gT«H  Df  Fibnnhill. 
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Aue 

fcpi. 

OtL 

So,.  1    B«.    1    J,n. 

Fob.      Uilfh.'  April.  1    M>;. 

JUM. 

Jul]-. 

V«r 

0.(13 

4.92 

2.63 

1.16      0,83      1.43 

1.61 

4.38 

3.12 

4.85 

4.6B 

6.07 

3.80 

8 

5.9E 

6.30 

1,61 

l.ssi    1.79      1.3C 

2.72 

S.tB 

e.i4 

6.S1 

6,10 

6,80 

4.25 

e 

T 

6.44 

S.43 

4.45 

2.0^1    2.21      1.S7 

3.95 

6.84 

6.54 

6.56 

6,30 

7.76 

ens 

a.K 

»,47 

3.61 

2.0li    2.081    1.93 

6.22 

7.07 

9.84 

8.66 

4.72 

S,04 

3.60 

-0.M 

0.73 

0.77 

0.63      1.14      1.J6 

3.99 

a.96 

0.71 

0.60 

-0.02 

0.23 

1.02 

11 

-3.61 

-a.20 

-2.73 

-l.85'-0.49  -1.08 

-0.17 

-2.B1 

-2.48 

-2.79 

-3.43 

-3.21 

-2.17 

r.».i 

-8.81 

-5.H 

-8.4|!-S.J7[-2.39'-1.49 

-4« 

-7.41 

-4.98 

-B.7B 

-5  97 

-6.0s 

-4.95 

3 

-7.S4 

-«.C1 

-6.80  -3.22  -2.JS  -2.S6 

-6.0s  -9.0a 

-^.33 

-6.46 

-6.93 

-8.01 

-6.91 

6|-S.47 

-S.83 

-3.15 -1.19  -1.44  -0.63 

-4.12  -6.48-5.6.1 

-0.63 

-6.18 

-6.53 

-4.43 

T  ;-i.-is 

-fl.fla 

-1.00-0.44  -0.70  -0.60 

-1.33  -2.40  -2.B3 

-3.50 

-3.17  -2.SS 

-1.74 

s 

l.SP 

1.33 

0.32:    0.13  -0.71-0.86 

-0.98'-0.75      0.41 

0.61 

1.B8      1.17 

0.84 

11 

S.IC 

S.02 

2.4i:    1.481    0.23^   0.61 

0.21      1.78     2.00 

2.52 

8.56  1    3.39 

2.02 

Mean. 

89.69 '57.53 

41.70  32.76   t!t.9ljlB.96 
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UtOt..  1    0,»3 

0.5f<;    0.97 

1.31      1.80 

1.81 

1.68 

1.34 

1.07 

1.19 

0.41 

0.2s     1.08 

1      ' 

0.31 

O.R61    1.09 

1.68      2.04 

2.06 

1.8S 

1.53 

MB 

I.I1 

0.46 

0.33      1.20 

1      1 

0.3S 

073      1.17 

I. SI      2.2(1 

2.Sfi 

2.04 

1. 66 

1.33 

1.18 

0.49 

0.33'     1,29 

1      > 

0.51 

0.78     1,36 

l.S9|    2.43 

2.19 

2.16 

1.77 

1.24 

0.64 

0.48 

0.18'    1.83 

t 

0.45 

0.861    1.47 

2.02      2.95 

2.57 

2.20 

1.83 

129 

0.68 

0.49 

0,18,1    1,SS 

' 

0.4O 

0.83,    1.57 

2  07     2.39 

2.47 

2.95 

1.89 

I. S3 

0.70 

D.49 

0.14      1,62 

( 

0.15 

0.9 1 '    L.'se 

l.P9|    1.76:     1.77 

1.G7 

1.62 

1.33 1    0.78 

0.46 

0.18  1    1.26 

7 

0.52 

0.«2'     1.S7 

1.13    0.96.   i.ns 

0.96 

1.09 

1.0s'    O.BM 

0.40 

0.17  '  0.85 

1             8 

0..8 

0.76;    0.78 

0.31     0.00     0.36 

0.!6;    0.40'    0.47!    0.S3 

0,33 

0.13  '  0.39 

0.31 

0.49  -0.0s 

-n.63-0.82  H)..M 

-0.58'-0.28,-O.I7l    0.12 

0.2a 

0.10  -0.15 

1    '" 

O.I  ft 

-0.03  -0.69 

-1.13-1.35-1.28 

-I.27I-O.95  -0.73l-0.28 

0.00 

-0.11,-0  64 

1           II       -O.ID 

1        \smm.>-O.M 

-0.60  -1.29 

-1.6S 

-1.78,-1.70 

-1.97,-1.67  -1.29-0.76 

-0.85 

-0.11  -1.11 

-I.0J-..7. 

-3.13 

-2.17' -a.i  I 

-2.11-3.04  -1,65-1.14 

-0.72 

-4).32'-1.4e 

■      I        -n.9-t 

-I.SS;-I.T4 

-3.SS 

-3..1ij-2.3i 

-2.35-3.33  -I.B6[-|.8S 

-0.84 

-0.48  -1.83 

L'        -0.95 

-1.4.  -1.99 

-2.28 

-3.40-2.42 

-2.3l|-3.16  -I.86:-1.42 

-1.00 

-0.60  -I.-8 

,      =       -O.f.5 

-1.47  -1.91 

-2.10 

-2.38,-3.81 

-2.18  -Z.00l-I.73  -1.87 

-0.94 

-0.41  -1.64 

1          >       -n.. 

-<  ■•"  -1.67 

-1.91 

-2.01 ; -2.09 

-1.94  -1.76'-I.fi6  -1.13 

-0.75 

-0.32  -1.43 

i 

-1.63 

-1.73  -1.76 

-1.65-1.43-1.24-0.68 

-0.45 

-0,20  -1.12 

^' 

^ 

-1.13 

-1.37  -1.48 

-1.26  -1.02-0.64  -0.M 

-0.21 
-0.04 

-0.10  -0,77 
-0,03  -0.S8 

■»w 

-0.70  -1.00  -0.?i;-fl.l9  -0.29  -0.16 

4^.23-0.41, -0.23i    0.12     0.19     0.06 

0.07 

0.01      0,00 

^mi*\     0"'      0"      OK",     Oil'l     t" 

0,22 

0.12      (1.37 

^K>s|    «■"'    "-89      «-96|    0.7«'    0.30 

0.29 

0.19      0.65 

■ 

^TJ     1.46'    I.asl    1.19      U.BOI    0.95 

0.43 

0.22  1   0.93 
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M-uth. 

April. 

M»j. 

JuRt 

Jul,. 

A«(. 

StpL 

*L 

.,... 

Dec 

Hi 

H„.. 

o.oa 

0.42 

1.61 

2.17 

2.64 

2,38 

1.78 

1.34 

0.56 

0.80 

0.0a 

0-1! 

V   ' 

U.IO 

0.2S 

i.sa 

2.25 

2,75 

2,55 

1. 78 

I.SO 

0.U2 

0.32 

0.18 

O.ll 

■    ' 

0.11 

0.2G 

a.io 

2.K0 

2.BI 

2,45 

1.65 

1.17 

0.66 

0.33 

O.ZM 

0.1C 

■   * 

O.ll 

o.at 

2.B0 

2.21) 

2.23 

2,05 

1.35 

i.oa 

0.66 

0.34 

0.W 

0.0C 

m    ^ 

0.10 

o.a2 

2.36 

2.02 

1.76 

1,S9 

0.99 

0.86 

0.56 

0.32 

0.21 

D.M 

■ 

0.10 

0.28 

2.23 

1-63 

i.oa 

0.66 

0.61 

0.70 

0.46 

0.27 

0.18'-0JM 

■ 

0.09 

0.29 

1.77 

0.81 

0.3& 

-0.04 

0.26 

0.50 

0.27 

0.17 

0.02-0.07 

1     ' 

0.0S 

0.32 

0.98 

-0.06 

-0.32 

-0.68 

-0.08 

0.24 

0.05 

0.01 

0.01 

-o.» 

1 

D.oe 

0.06 

-0.08 

-0.98 

-0.95 

-0.99 

-0.87 

-0.10 

-0.12 

-0.20 

-0.04 

-O.10 

-ft 

1 

0.02 

-0.26 

-1.22 

-l.SI 

-1.54 

-1.3.1 

-0.70 

-0.49|-0.ja 

-0.41 

-0.14 

-0,10 

-ft 

1 

-0.02 

-0.S8 

-2.28 

-2.45 

-2.06 

-1.66 

-1.06 

-O.B6|-0.6i 

-0.69 

-0.26 

-0.1 

-1, 

1     Noo... 

-0.06 

-0.B7 

-S.06 

-2.88 

-2.46 

-2.02 

-1.48 

-l.lfi 

-0.82 

-0.69 

-0.82 

-O.IS 

-I, 

f 

-0.11 

-1.02 

-3.3S 

-3.03 

-2.66 

-2.33 

-1.70 

-1.34 

-0,93 

-0.68 

-0.30 

-0.1 

-1. 

* 

-0.U 

-0.98 

-3.26 

-2.96 

-2.66 

-2.46 

-i.su 

-1.38 

-0.94 

-0.57 

-0.19 

-0.13 

-1. 

'                      3 

-0.18 

-0.78 

-8.78 

-2.07 

-2.40 

-2.38 

-1.78 

-1.32 

-0.93 

-0.88 

H).04 

-0.10 

-1. 

'                       4 

-0.14 

-0.46 

-B.oe 

-2.18 

-1.98 

-1.98 

-1.56 

-1.18 

-0.68 

-0.18 

0.O6 

-0.0S 

-1. 

S 

-0.11 

-0.14 

-1.29 

-1.50 

-1.45 

-1.36 

-1.18 

-1.01 

-0.44 

0.01 

0.24 

0.0 

-0. 

6 

-0.09 

0.13 

-0.07 

-0.74 

-O.Sb 

-0.66 

-0.78 

-0.78 

-0.17 

0.14 

0.31 

0.0- 

-Oj 

T 

-0.08 

0.32 

0.01 

O.Oft 

-0.31 

-0.01 

-0,34 

-o.ai 

0.08 

0.22 

0.36 

0-in 

-3 

S 

-0.0S 

0.43 

0.44 

0.78 

0.20 

0.S1 

0.07 

-o.ia 

0.26 

0.25 

0.88 

0-11 

1^ 

9 

-0.03 

0.50 

0.76 

1.3B 

0.74 

0.92 

0.5O 

0.24 

0.38 

0.26 

0.S8 

0.10 

1 

10 

-fl.02 

O.Sl 

0.99 

1.74 

1.28 

1.26 

0.90 

0.66 

0.44 

0.2b 

0.36 

0.H 

1 

11 

0.02 

o.sa 

1.19 

1.B5 

1.83 

1.63 

1.20 

1.01 

0.48 

0.26 

0.2!S 

1 

Midn.  .  . 

o.oa 

0.49 

1.38 

2.08 

2.30 

2.04 

1.S9 

1.25 

0.51 

0.28 

0.16 

0.11 

1 

6.  8 

0.01 

0.20 

0.83 

0.40 

0,07 

-0.01 

-0.09 

-0.01 

0.15 

0.21 

0.09 

7.  1 

o.oa 

0.31 

0.89 

0.44 

0,01 

-0.03 

-0.04 

-0.00 

0.18 

0.20 

0.17 

8.  8 

o.oa 

0.33 

0.71 

O.SG 

-0.06 

-0.04 

0.02 

0.04 

o.ie 

O.IS 

0.20 

9.  9 

0.03 

0.28 

0,35 

0.19 

-0.11 

-0.04 

0.07 

0.07 

0.13 

0.03 

O.IT 

10.10 

-O.OO 

0.13 

-0.12 

-0.04 

-0.13 

-0.04 

0.10 

0.O9 

0.01 

-0.08 

0.11 

7.  2.  9 

-0.0S 

-O.Ofi 

-0.24 

-0.27 

-fl.r,2 

-n.s,". -^'  ■■:-"-''  |>  i.;'-,w,., 

-"^H 

fl.  Z.  8 

-0.03 

-0.10 

-0.20  -0.22 

-0.48 

-0. 11  -■ 

'^^1 

8.  2.10 

-0.02 

-0.07 

-0.01     0.10 

-0.12 

-0.1:i  -■'  ■       

""  -^^H 

8.  Z.  fl 

-0.04 

-0.20 

-0.58  -0.73 

-0.84 

^■*V"■■■^-'""  ■■  ■   ■■" 

-"""  ~,^H 

7.  a 

-0.03 

-0.»3 

-o.7s,-i.oa 

sjBitftaHib-^' 

■_  ^^H 

6.  a 

-am 

-0.88 

^^H 

S.  I 

-0.02 
-0.01 

ifli^^^^^^k    ~~~ 

■  m 

9.I2.S.9 

7.  S.5(«) 

m 

Ji ^^^^^^^^^^^H 

m 

XIII. 


N.  America.  —  Lake  Athabasca.     Lat.  59®  N.     Long,  111®  W.  Greenw. 

•rections  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
[ean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Lefeoy. 

The  correcdoiu  for  April  and  Blay  are  derived  fh>m  obserrations  made  at  Fort  Simpaon,  Lat.  62o  N. 

Degree!  of  Fahrenheit. 


Hour.         ' 

April. 

May. 

October. 

Norember. 

December. 

Febmary. 

laily  ext.    ; 

1.68 

1.71 

0.33 

0.25 

-0.17 

0.77 

1.19 

6,  6 

1.15 

0.51 

1.07 

0.59 

0.27 

0.84 

1.19 

7,7 

1.50 

0.16 

0.76 

0.54 

0.30 

0.58 

1.31 

8,8        ! 

1.72 

0.18 

0.69 

0.55 

0.62 

0.95 

1.27 

9,9 

0.54 

0.30 

0.37 

0.32 

0.84 

0.80 

0.78 

10,  10 

-0.-I3 

-0.08 

-0.32 

-0.06 

0.34 

0.12 

0.31 

11,  11 

-1.68 

-1.20 

-0.57 

-0.37 

0.10 

-0.62 

-0.23 

6,  2,  10    1 

0.47 

0.46 

-0.31 

-0.21 

-0.22 

-0.17 

-0.05 

7,  3,  11 

0.46 

0.59 

-0.40 

-0.16 

0  17 

0.06 

-0.26 

Mean. 

S2.48 

44.56 

21.44 

9.76 

0.40 

-23.00 

4.79 

XIV. 

.RCTic  America.— Melville  Island.   LaL  74°  47'  N.   Long,  110°  48'  W.  Gr. — 

Dove. 

Degrees  of  Reaumur. 


llonr. 

January. 

.M.    1 

0.12 

3 

0.18 

5 

0.07 

7 

0.11 

9 

-0  13 

11 

-0.35 

*.M.  1 

-0.22 

3 
5 

-0.25 

7 

9 

11 


0.04 
0.11 
0.40 


Mean. 


-29.75 


February. 


March. 


0.10 
0.05 
0.25 
0.29 
-0.24 
-0.43 

-0.65 
-0.52 
0.01 
0.24 
0.35 
0.49 


-27.58 


1.01 
1.22 
0  90 
0.57 
0.29 
-1.33 

-1.72 

-1.00 

-0.43 

0.06 

0.33 

0.66 


October. 


0.04 
0.12 
0.24 
0.20 
-0.15 
-0.46 

-0.43 

0.22 

-0.24 

-0.10 

0.11 

0.43 


-22.73 


-14  32 


Hour. 


November,    i    December. 


A.M.  2 

4 

6 

8 

10 

12 

P.M.  2 

4 

6 

8 

10 

12 


Mean. 


-0.12 
-0.02 
0.00 
-0.22 
-0.38 
-0.41 

-0.27 
0.16 
0.27 
0.38 
0.36 
0.25 


-0.09 
-0.06 
0.11 
0.07 
0.11 
0.24 

0.14 

0.00 

-0.12 

-0.26 

-0.12 

0.00 


-18.65 


-25.75 


XV. 

SnTZBEKGBN.  —  Hecla  Cove.     Lat.  79°  55'  N.     Long,  16°  49'  E.  Gr, — 

Dove. 

Degrees  of  Reaumur. 


iUMi  be  added ;  thoae  with  the  sign — must  be  subtxaci^l. 

2& 


^^^^^^^^^^^^XV^^^^^^^^^^^^B 

S.  Amebica.  — Rio  Janeibo.     Lai.  22"  64' S.     I*ng.  43"  Ifi' W.  Grwmo.    H 

Corrections  lo  be  applied  lo  the  Means  of  the  Hours  oC  Obserialion  lo  obtain  tlie  tl^H 

Meuu  Temperatures  of  the  respective  Days.  Monllia,  anii  of  the  Year.  — Dovh^| 

I>ecr«o[r»tinDh.lt.                                                                     ^B 

Roun. 

Iin, 

Fah. 

M«clL 

April. 

„., 

Juu. 

Jul,, 

Au*. 

&PU 

OCL 

Not. 

D«. 

«- 

Mora.  I 

0.74 

1.91 

i.eo 

0.90 

1.13 

0.5« 

1.85 

I.8I 

1.01 

0.97 

17« 

1.81 

1.U 

2 

1.64 

2.41 

2.18 

1.6 1 

2.12 

1.63 

2.75 

2.00 

t.69 

1.64 

2.3 

2-OS 

!.« 

S 

2.60 

3.11 

S.Oi 

2.32 

2.93 

243 

8.17 

2.66 

2.27 

2,21 

2.7a 

266 

2.» 

* 

S.OS 

3.90 

8,24 

2.79 

8.38 

3.04 

3.87 

3.01 

2.59 

2.B0 

2.93 

2.99 

i.or 

6 

■.22 

3.29 

S.15 

B.90 

S40 

3.29 

383 

3.08 

2.66 

3.53 

2  79 

2.99 

S.l» 

6 

2.93 

2.81 

2.75 

2.75 

306 

3,20 

3.47 

2,79 

2.41 

2-27 

8.8! 

2.68 

!7i 

' 

S.30 

2.21 

2.14 

2.30 

2.4s 

284 

2.70 

2.39 

2.00 

1.82 

1.67 

3.1! 

t.» 

« 

1.49 

1.49 

1.40 

•" 

1.85 

2.39 

1,96 

1.60 

1.46 

1.28 

0.90 

I.IO 

iM 

S 

0.6S 

0.72 

0.59 

l.Ol 

1.15 

1.82 

1.19 

0.90 

0.86 

0.68 

0.14 

0.59 

0.H 

10 

-0.07 

-0.0S 

-0.23 

0.S2 

0.50 

1.13 

0.32 

0.23 

O.IS 

0-09 

-0.56 

-0.23 

-0.14 

11 

-0.77 

-0.88 

-1-0 

-0.45 

-0.23 

0  32 

-0.50 

-a  SO 

0.54 

-0.59 

-1.22 

-1.04 

-0.61 

Noon... 

-1.40 

-1.84 

-1.71 

-1.22 

-0,99 

-0.65 

-1.31 

-1.19 

-1-26 

-1.22 

-1.80 

-1.8! 

-IJI 

. 

-B.O0 

-2.30 

-2  80 

-1.9J 

-1.71 

-1.67 

-2.16 

-1,91 

-1.89 

-1.78 

-2.32 

-8.43 

-9« 

2 

-2.41 

-2.75 

-2.66 

-2.41 

-2.30 

-2.48 

-2.8S 

-2.1s 

-2  34 

-216 

-2.66 

-2.81 

-lil 

g 

-2.BB 

-2.88 

-2.84 

-2.60 

-2.66 

-2.99 

-3  40 

-2  84 

-2.50 

-3.27 

-3.79 

-3.86 

-1.7t 

* 

-2.4S 

-2.70 

-2.77 

-2.57 

-2.75 

-3.04 

-3  60 

-3.98 

-2.3U 

-2.12 

-3.66 

-2.B9 

-tn 

6 

-2  05 

-2.30 

-2.50 

-221 

-2.54 

-a-75 

-3.47 

-2.68 

-2.00 

-1,78 

-2.25 

-2.09 

-i.tt 

6 

-1.61 

-1.82 

-2.12 

-1.76 

-3.21 

-2.23 

-3.04 

-2,23 

-I.5S 

-137 

-1-67 

-1.49 

-mi 

7 

-1.04 

-1.40 

-1.67 

-1,28 

-1.89 

-1.7S 

-3.89 

-1.67 

-1.13 

-1.04 

-1,08 

-0-99 

-1.11 

8 

-0.72 

-1.13 

-1.22 

-0.95 

-1.67 

-1.42 

-1.89 

-1.13 

-0.83 

-0.77 

-.0  59 

-0.61 

-i,a« 

9 

-0.59 

-0.92 

-0.77 

-0.72 

-1.44 

-1.26 

-1.22 

-0.70 

-0,61 

-0.61 

-0.14 

-0.38 

-0,79 

0 

-0.5fl 

-0.63 

-0.25 

-0.52 

-1,13 

-1,13 

-0.59 

-0.32 

-0.41 

-0-45 

0.33 

-0  16 

-0.M 

11 

-0.41 

-0.14 

0.36 

-0.25 

-0  63 

-0.86 

0.09 

009 

-0.09 

-0.16 

0.65 

0.14 

m 

Uidn.  .  . 

0.00 

0.99 

i.oe 

0.23 

0,14 

-0.29 

0.92 

0.61 

0.38 

0.32 

1.15 

0.65 

0.1T 

6.  S 

0.72 

0.S2 

0,32 

060 

0.43 

0.90 

0.80 

0.29 

0.43 

0.45 

0.S4 

0.61 

0.4s 

7.  T 

0,63 

0.41 

0.25 

0.53 

0.29 

0,94 

0.16 

0.29 

0.45 

0,41 

0.29 

0.66 

Ml 

fl.  8 

038 

0  18 

0.09 

0.38 

0.09 

0,50 

0.07 

0.25 

0.32 

0,27 

0.16 

0.41 

0J> 

ft.  9 

0.03 

-O.U 

-0.09 

-0,16-016 

0.29 

-fl.05 

0.11 

0.14 

0.06 

0.00 

0.11 

0,0s 

0.10 

-0.32 

-0.34 

-0.25 

-0,11-0.32 

0.00 

-0.14 

-0,05 

-Oil 

-0-20 

-0.18 

-0,20 

-CIS 

7 

2.  B 

-0.S3 

-0,50 

-0.43 

-O.27l-O.i3 

-0.29 

-0.47 

-0.32 

-0.32 

-0.32 

-o.ss 

-0,36 

-a.is 

2.  8 

-0  07 

-0.34 

-0.9S 

-0.20'-0.29 

-0.23 

-0.1:1 

-0.27 

-0.25 

-0-23 

-0  32 

-0  2J 

-0.K 

6 

2.10 

-O.02 

-0.18 

-0.05 

-0.07-0.11 

-0,14 

0.00 

0.00 

-0.11 

-0.11 

-0.O5 

-0.09 

-0.07- 

S 

2.  6 

-o.ai 

-0.99 

-o.ee 

-0,47  -0.17 

-0,50 

-0.81 

-0.63 

-0.50 

-0.43 

-fl.6S 

-0.S4 

-0.5* 

T 

2 

-0.07 

-0.27 

-0.27 

-0.07 1    0.09 

0.18 

-0.09 

-0,11 

-0.18 

-0,18 

-0.50 

-0-3C-0.KH 

8 

2 

-0.47 

-0.63 

-0,B3 

-0.36,-0.23 

-0,05 

-0,47 

-0.15 

-0.4B 

-0-45 

-0.88 

-0.73 -0,47  H 

8 

1 

-0.27 

-»•" 

-0.45  -O.ir    0.07 

0.36 

-0.II 

-0.16 

-0.23 

-0.25 

-0.7! 

-0,62!-a.!t^H 

7 

I 

O.IG  -0.05 

-0.09]    0.18     0.38 

0  59  -0.27 

0.18 

0  07 

0.02 

-0.3* 

-0.16 -0.11  ■ 

9 

2.3.9 

-0.97|-1,19 

-1.19  -0.90,-0.99 

-0  77 

-1.19 

-0,97 

-0  98 

-0.86 

-1.15 

-113 -1.01  ■ 

7.  2,2{9) 

-0.32-0.61 

-0.5a 

-0.33  -0.68 

-t.54 

-0.65 

-0.41 

-0,39 

-0.89 

-0.32 

-036  -0.4T  ^M 

, 

DBil,  ew. 

0.33     0.27 

0.20 

O.U     0.31 

0.14 

0.14 

0.09 

0.09     0.14 

*0,07 

O.O7I  B'X^^I 

^1^1 

■  B 

jmum 

tK^t^^k^^^^uMtaHibincud.                      ^H 

■ 

^^1 

r 

■ 

■^ 

■ 

■ 

1 

■ 

W                                                           V 

W      S.  Amebic*.  —  Rro  Janeibo.     Loi.  22°  54' S.     Long.  43"  16' \V.  Grccna.               ^M 

Corrections  to  be  applied  lo  ihs  Mphhb  of  the  Hours  of  Observniion  io  obtain  ihc  Irua        ^| 

Mean  Tcmperaiures  of  tht:  respective  Days,  Months,  and  of  the  Year.  —  Dove.             | 

Dfgr™ufRe.im.ur. 

h™.™. 

Jon. 

Ttb. 

Muth. 

April, 

Mv 

Iu.ie. 

Julj. 

A., 

apt. 

». 

Not. 

D« 

nian. 

Mora.  I 

0.33 

0.67 

0.80 

O.lO 

0.50 

o.as 

0.82 

0,58 

0.46 

0,43 

0.58 

0.S5 

2 

0.T3 

1.07 

110 

0.73 

0.94 

0.68 

1.22 

0.89 

0.75 

0,73 

1,03 

0.91 

0.90 

g 

MI 

1.3S 

1.31 

1.03 

1.30 

1.08 

1.54 

1.18 

101 

0.98 

1.22 

1.18 

1.20 

1.37 

LSI 

144 

1,21 

1.50 

t.S5 

1.72 

1.35 

1.15 

1.11 

1.30 

1.33 

1.36 

» 

1.43 

1.46 

1.40 

1.29 

1,51 

1.46 

1.70 

1.37 

1.18 

1.13 

1.34 

1.33 

1.37 

1.31 

1.26 

1.22 

1.22 

1.36 

1.42 

1.91 

1.21 

1.07 

1.01 

1.03 

1.19 

1.24 

1.02 

0.^9 

0.95 

1.02 

1.10 

1.2t. 

1.20 

1.00 

0.89 

0.81 

0.74 

0.94 

0.99 

0.t>G 

0.66 

0.62 

0.76 

0.82 

1.06 

0.87 

0.71 

0  65 

0.57 

O.40 

0.62 

0.70 

0.30 

0.33 

0.26 

0.46 

0.51 

0,S1 

0.51 

O.lO 

0,38 

0.30 

0.06 

0.26 

0.38 

-0.03 

-0.02 

-0.10 

0.11 

0.22 

o.so 

O.U 

010 

0.08 

0.02 

-0.25 

-0.10 

0.06 

11 

-0.34 

-0.38 

-fl.4S 

-0.20 

-0.10 

0.14 

-0.22 

-0.22 

-0.24 

-0.36 

-0.54 

-0.46 

-0.27 

Koon... 

-0.6i 

-0.73 

-0.76 

-0.51 

-0.41 

-0.29 

-0,58 

-0.53 

-0.56 

-0.51 

-0.80 

-0.91 

-0.60 

-0.89 

-1.02 

-1.02 

-086 

-0.76 

-0.74 

-0.96 

-0.85 

-0.84 

-0.79 

-1.03 

-1.08 

-0.90 

-1.07 

-1.22 

-1.18 

-1.07 

-1.02 

-1.10 

-1.28 

-1,10 

-1.04 

-0.96 

-1,18 

-1.23 

-1.12 

-1.15 

-1.28 

-1,26 

-1.18 

-LIS 

-1.33 

-1.51 

-1.26 

-1.01 

-1,24 

-1.27 

-1.28 

-1.09 

-1.20 

-1.23 

-1.14 

-1.22 

-1.35 

-1.60 

-1.30 

-1.05 

-0.91 

-1,18 

-1.19 

-1.20 

-0.91 

-1.02 

-1.11 

-0.99 

-1.13 

-1.22 

-1.S4 

-1.19 

-0.89 

-0.79 

-1.00 

-0,93 

-1.0S 

-0.87 

-0.81 

-0.94 

-0.7B 

-0.98 

-0.99 

-1.39 

-0.99 

-0.69 

-0.61 

-0.74 

-0.66 

-0.85 

-0.46 

-0.62 

-0,74 

-0.57 

-O.Sl 

-0.78 

-1-06 

-0.71 

-0.50 

-0.46 

-0.48 

-0.41 

-0.61 

-0.32 

-0.U) 

-0.54 

-0.42 

-0,71 

-0.63 

-0.82 

-0.S0 

-0.37 

-0.34 

-0.26 

-0.37 

-0.48 

-0.26 

-0.41 

-0.34 

-0.32 

-0.61 

-0.M 

-0-64 

-0.31 

-0.27 

-0.27 

^.06 

-0.17 

-0.35 

-0.25 

-0.28 

-0.11 

-0.23 

-0.50 

-050 

-0.26 

-0.14 

-O.IS 

-0.20 

o.to 

-0.07 

-0.23 

-0.18 

-0.0fl 

0.16 

-0.11 

-0.28 

-0.38 

0.01 

-0  01 

-0.01 

-0.07 

0.29 

0,06 

-0.04 

Mida.  .  . 

0.00 

0.26 

0.47 

0.10 

0.06 

-0.13 

0.41 

0.27 

0.17 

0.14 

0.91 

0.29 

0.21 

a-  e 

0.32 

0.23 

0.11 

0.23 

0.19 

0.32 

0.10 

0  13 

O.lfl 

0,20 

0,1S 

027 

0.20 

7.  7 

0.28 

0.18 

0.11 

0,23 

0.13 

0.21 

0.07 

0.13 

0.20 

0.18 

0.13 

035 

0.18 

6.  S 

0.17 

0.08 

O.Ol 

0.17 

0.01 

0.22 

0.03 

O.U 

O.U 

0.12 

0.07 

0.18 

0.11 

0   9 

0.03 

-0.03 

-0.01 

0.07 

-0  07 

0.13 

-0.03 

O.OiS 

0.06 

0.02 

-0.00 

0.05 

0.0Z 

10.10 

-0.14 

-0.15 

-0.11 

-0,05 

-0.14 

-0.00 ' -0.06 

-0.03 

-0.05 

-0.09 

-0.03 

-0.09 

-0.08 

7.  2.  9 

-0.10 

-0.22 

-0.19 

-0.12-0.19 

-0.13 

-0.21 

-0.11 

-0.14 

-0.14 

-0.17 

-0.16 

-0.16 

8.  2.  8 

-0.03 

-0.15 

-0.17 -0.0a, -0.13 '-0.10 

-0.19 

-0.12 

-0.11 

-0.10 

-O.U 

-0.11 

-0.12 

S,  1.10 

-0,01 

-0.08 

-O,02|-0.O3 -0.03 -0.06 

-0.00 

-0.00 

-0.05 

-O.0S 

-0.02 

-O.Ol 

-0.03 

<■  S.  6 

-0.19 

-0.28 

-0.30-0.21-0.21 

-0.22 

-0.36 

-0.28 

-0.22 

-0,19 

-0,30 

-0.24 

-0.29 

7.  3 

-003 

-0.12 

-0.13-0.03     0.04 

0.08 

-0.04 

-0  03 

-0.08 

-0,08 

-0.22 

-0,16 

-1.C7 

S.  S 

-0.21 

-0.35 

-0.28-0.16-0.10 

-0.02 

-0,21 

-0  20 

-0.20 

-0.20 

-0.39 

-0.32 

-0.21 

'    9.  1 

-0.12 

-0.18 

-0.20 

-0.05     0.03 

0.16 

-0.05 

-0.07 

-0.10 

-0.11 

-0.33 

-0,23 

-0.10 

7.  I 

0.07 

-0-02 

-O.01 

0  08     0.17 

0.26 

0,12 

0.08 

0.03 

0.01 

-0.15 

-0.07 

0.05 

H8.3.9 

-0.43 

-0,13 

-0.S3 

-0.40 -0.11 

-0.34 

-0  53 

-O.'S 

-0.39 

-0.S8 

-0.91 

-0.90 

-0.49 

7.  J.2(9} 

-0.14 

-0.27 

-0.23 

-0.17-O.30 

-0,24 

-0.29 

-0.18 

-0.17 

-0.17J-0.14|-0.16 

-0.21 

n>n.«iit. 

0.14 

0.12 

0.09 

0,06     0.1.1 

0.06 

0.06     0.04 

0,04 

0  06     0.03.    0,03 

0,07 

^                           Tl»numl>fr,i.Jlh.«l.,,nn.i;jH«.JJ»J'  H,*;  Wlh  A.  il\"H      BBiH. \«  .Marit-IB^-                                    .^^| 

fe                                   ifl 

N.  Amrbica.— Amherst  College.  — Lai.  42°  22'  N.   Lotig.  72°  SO'  W.  Gre 
Correclians  lo  be  applied  to  lite  Means  of  ihe  Hours  of  ObservalloD  to  obiain  tfief 
Menn  Temperatures  of  the  respective  Days,  MoDtha,  aiul  of  ihe  Year.  —  Dewet. 

Drgtrei  of  Fthnnhcit, 


-■ 

.^ 

,.. 

Umh 

April. 

ss»j. 

Joui. 

July. 

Aog. 

&vt. 

Oft.       Sot. 

-P 

Mmi.  1 

S.90 

8.78 

4.7S 

6.23 

B.6I 

6.61 

6.39 

6.14 

6.36 

4.871    2.31 

,.»,., 

2 

4.24 

3.03 

4.SI 

6.6a 

6.49 

7.29 

6.83 

6.B6 

6.12 

5.63 

8.99 

2.20    S.I1 

3 

<.I3 

8,20 

6.36 

7.42 

7.11 

7.92 

7.28 

6.03 

6.92 

6.16 

».49 

23s:  i.e 

* 

4.60 

8  94 

6.6U 

7.85 

7,99 

8.01 

7.12 

6.29 

6.56 

7-09 

S.-2 

2.70  ex 

6 

*.T2 

4.20 

6.01 

8.12 

8.18 

7^0 

7.64 

6.66 

7.88 

7.72 

4.03 

i.n'  u) 

e 

4.88 

4.TB 

6.12 

7.77 

6.77 

B.96 

6.02 

3.81 

7.41 

7.65 

4.34 

I.7S    J.« 

7 

*.78 

4.7S 

4.82 

B.97 

4.22 

4.20 

3.8U 

4.48 

6.sa 

6.97 

4.28 

3.H7  i-m 

8 

8.83 

8.78 

2.08 

3.01 

1.62 

1.40 

l.OU 

1.96 

3.62 

4.31 

2.68 

4.18  tn 

e 

1..I6 

1.45 

-fl.l6 

0.08 

-0.60 

-0.88 

-0.87 

-0.93 

-0.56 

0.83 

0.31 

,.« J 

10 

-1.26 

-0.85 

-2.67 

-  2.69 

-1.12 

-3.12 

-3.90 

-a.ot 

-3,33 

-2.24 

-1.48 

-o*i  -tit] 

11 

-J.IO 

-3.72 

-4.77 

-  B.6S 

-5.12 

-5.69 

-6.43 

-5.4S 

-6.01 

-5.02 

-3.01  -i.n'rt-'tl 

Kooo, 

-S.33 

-4.28 

-6.38 

-  7.92 

-6.75 

-S.09 

-9.50 

-6.86 

-8.16 

-7.06 

-5.01  -1.30  -«« 

] 

-T.46 

-3.35 

-7.65 

-  9.16 

-9.15 

-9.36 

-9.83 

-8.23 

-9.12 

-8.21 

-6.is'-e.ii;-T* 

2 

-7.90 

-«.06 

-8.31 

-10.12 

-8.75 

-9.00 

-B.50 

-7.86 

-9.S0 

-9.28 

-5.97  I-6.W  *» 

t 

-T.S2 

-S.80 

-e.ii 

-  9.81 

-9.27 

-8,60 

-7.50 

-7.67 

-9.20 

-9.21 

-5.28  -5.M  -m 

* 

-5.84 

-i.8S 

-7.23 

-8.61 

-7.86 

-7.84 

-7.17 

-6.83 

-6.40 

-8.21 

-8.85 

-,,T€-U.j 

6 

-3.82 

-3.10 

-S.65 

-  7.04 

-5.97 

-6.00 

-5.63 

-6.36 

-6.44 

-5.63 

-2.29 

-M 

6 

-2.08 

-LIS 

-3.46 

-  4.50 

-J  .08 

-1.20 

-1.17 

-2.92 

-3J12 

-3.60 

-0.85U*tf-4« 

7 

0.21 

-1.03 

0.17 

-  1.69 

-2.3S 

-1.93 

-1.51 

-1.41 

-1.47 

-1.21 

-0.64  -0.31  J-I^ 

8 

0.64 

-0.43 

0.93 

0.27 

-0.19 

0.01 

0.99 

0.33 

0.11 

0,13 

0.08  0.10]  IM 

B 

1.50 

0.29 

1.99 

1.77 

1.66 

1.98 

3.05 

I.S9 

1.99 

1.18 

0.80    0,« 

J 

10 

2,01 

0.57 

3.29 

3J1 

2.73 

3.20 

3.79 

S.0> 

3.53 

1.90 

l.Ifll  IJO 

^9 

11 

2.42 

1.19 

4.29 

4.23 

3.99 

4.20 

4.21 

S.7N 

4.61 

3.21 

1.961  1.5^ 

'4 

*""-*"■ 

2.S0 

1.70 

4.85 

4.93 

4.7S 

6.19 

6.31 

4.sa 

6.34 

4.09 

2.10    I.9S 

■1 

S,9,3,B 

-0.05 

-0.23 

-0.08 

-  0.13 

0.05 

0.10 

0.49 

0.S6 

-0.21 

-0.20 

-0.16  -0.01  Hl^ 

9,9 

i.ja 

0.97 

0  72 

0.93 

053 

0.54 

1,09 

0.33 

0,72 

1.00 

0.57     l-BI    Ufl 

10,10 

0.83 

-0.14 

o.3e 

0.S1 

0.91 

0.04 

0,00 

-0,51 

0.11 

-0.17 

-0.13    041    ••« 

7,2,9 

-a.is 

-0.3S 

-0.61 

-  0.89 

-0.96 

-0.95 

-0.68 

-0.60 

-0.83 

-0.42 

-0.29pO.S6-C4H 

6,2,10 

-0.87 

-0.21 

0.S6 

-  0.21 

0.23 

0.0.5 

0.10 

0,32 

0.39 

009 

-0.1«  -0.M   nfll 

7,  2,  10 

-0.3j 

-0.04  -0.11 

-  0.39 

-o.«o 

-0.53 

-0.64 

-0.12 

-0.32 

-o.J7:-o.i8'-oj*r*^ 

7,2,  11 

-0.21 

-o.ai 

0.19 

-  0.07 

-0.18 

-0.20 

-0.49 

0.11 

0.01     0.291  O.Ofl -O.WJM'-^ 

-O.OM 

0.02 

0.1» 

OM 

■4J9fa.ta 

-0.08 

0.20 

o.iii  0,07'  0.13'  o.n'i^ 

7.2,2,(«) 

-0.01 

-0.18 

ifl 

0.10 

-OM 

-0.12  -0.02  r<\.m.-o-i*'.:^;^ 

M«t.. 

B 

fittfl 

HKiii^ 

6B.80,60.4S   8,,^ 

'sm 

M 

1 

■ 

■ 

■       "'""'"^ 

■ 

■ 

■ 

Jh 

HTCfiM 

"i*^ 

*'J^ 

m 

HOURLY   CORRECTIONS 
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XVIII. 

India.  —  Trevandrum.     LaL  8°  31'  N.     Long,  14?  SC  E.  Greenw. 

ections  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
Ban  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Degrees  of  Fmhrenheit. 


^oura. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Del. 

Not. 

Dec. 

Mean. 

5m.  1 

4.41 

4.03 

3.80 

8.85 

3.26 

2.66 

2.41 

2.88 

2.99 

3.06 

8.83 

425 

8.42 

2 

5.13 

4.95 

4.64 

4.46 

3.80 

3.02 

2.75 

3.24 

3.44 

3.44 

8.83 

4.86 

3.96 

3 

6.03 

6.12 

5.67 

5.15 

4.39 

8.47 

3.17 

3.74 

3.98 

3.92 

4.46 

667 

466 

4 

6.95 

7.31 

6.64 

6.74 

4.82 

3.80 

3.58 

4.21 

4.48 

4.34 

6.04 

6.50 

5.29 

5 

7.56 

8.15 

7.13 

5.81 

4.82 

3.83 

3.76 

4.41 

4.61 

4.46 

6.22 

6.93 

6.66 

6 

7.34 

8.01 

6.73 

6.11 

4.14 

8.35 

3.49 

4.07 

4.14 

4.01 

4.73 

6.57 

6.15 

7 

6.01 

6.59 

5.20 

3.53 

2.81 

2.34 

2.68 

3.06 

3.02 

2.88 

3.40 

6.11 

3.89 

8 

i 
J 

3.56 

3.92 

2.66 

1.22 

0.95 

0.90 

1.35 

1.49 

1.26 

1.13 

1.40 

2.70 

1.87 

1 
9 

0.41 

0.50 

-0.47 

-1.42 

-1.13 

-0.74 

-0.27 

-0.46 

-0.81 

-0.99 

-0.92 

-0.29 

-0.64 

10 

-2.84 

-2.97 

-3.53 

-3.89 

-3.04 

-2.30 

-1.91 

-2.41 

-2.86 

-8.06 

-3.11 

-3  24 

-2.93 

11 

-5.51 

-5.85 

-5.94 

-5.76 

-4.48 

-3.53 

-3.33 

-4.05 

-4.50 

-4.73 

-4.75 

-5.58 

-4  84 

on. .  . 

-7.25 

-7.58 

-7.36 

-6.82 

-5.33 

-4.34 

-4.32 

-5.18 

-5.64 

-5.72 

-5.67 

-7.00 

-6.01 

1 

-7.92 

-8.17 

-7.72 

-7.04 

-5.60 

-4.68 

-4.79 

-5.69 

-5.87 

-5.94 

-5.90 

-7.49 

-6.41 

2 

-7.76 

-7.83 

-7.22 

-6.59 

-5.38 

-4.61 

-4.77 

-5.60 

-5.60 

-5.64 

-5.60 

-7.25 

-6.14 

3 

-7.09 

-6.98 

-6.26 

-5.65 

-4.79 

-4.19 

-4.30 

-5.04 

-4.86 

-4.66 

-4.95 

-6.67 

-6.46 

4 

-6.17 

-5.99 

-5.06 

-4.46 

-3.94 

-3.47 

-3.51 

-4.10 

-3.80 

-363 

-4.12 

-5.67 

-4.48 

5 

-5.i:, 

-4.88 

-3.83 

-3.11 

-2.88 

-2.62 

-2.52 

-2.90 

-2.59 

-2.32 

-3.15 

-461 

-8.88 

6 

-3.92 

-3.74 

-2.57 

-1.71 

-1.69 

-1.42 

-1.40 

-1.58 

-1.31 

-1.10 

-2  03 

-8.35 

-2.16 

7    ■ 

-2.50 

-2.45 

-1.31 

-0.34 

-0.50 

-0.32 

-0.29 

-0.27 

-0.11 

0.00 

-081 

-1.89 

-0.90 

8 

-0.92 

-1.04 

-0.07 

0.92 

0.63 

0.70 

0.68 

0.90 

0.92 

0.97 

0.38 

-0.32 

0.32 

9 

0.68 

0.38 

1.06 

1.91 

1.63 

1.46 

1.40 

1.76 

1.69 

1.71 

1.42 

1.19 

1.35 

10 

2.05 

1.64 

1.96 

2.61 

2.16 

1.96 

1.86 

2.80 

2.18 

2.25 

2.21 

2.43 

214 

11 

3.08 

2.57 

2.63 

3.06 

2.57 

2.23 

2.09 

2.64 

2.48 

2.57 

2.68 

8.26 

2.66 

n.  .  . 

1 

3.83 

3.31 

3.17 

3.42 

2.88 

2.41 

2.23 

2.68 

2.70 

2.81 

2.99 

3.80 

8.02 

.   6 

1.71 

2.14 

2.09 

1.71 

1.24 

0.97 

1.04 

1.24 

1.42 

1.46 

1.85 

1.60 

1.51 

7 

1.76 

2.07 

1.96 

1.60 

1.17 

1.01 

1.19 

1.40 

1.44 

1.44 

1.28 

1.62 

1.49 

8 

1.33 

1.44 

1.31 

1.06 

0.79 

0.79 

1.01 

1.19 

1.08 

1.06 

0.88 

1.19 

1.10 

^ 

0.54 

0.43 

0.29 

0.25 

0.20 

0.36 

0.56 

0.65 

0.43 

0.36 

0.25 

0.45 

0.41 

O       1  -0.41 

-0.65 

-0.79 

-0.63 

-0.45 

-0.18 

-0.02 

-0.07 

-0.34 

-0.41 

-0.45 

-0.40 

-0.41 

-0.29 

-0.32 

-0.38 

-0.34 

-0.27 

-0.23 

-0.27 

-0.29 

-0.32 

-0.27 

-0.32 

-0.82 

S    11 -^'AS 

-0.29 

-0.18 

-0.18 

-0.20 

-0.18 

-0.20 

-0.20 

-0.18 

-0.18 

-0.16 

-0.34 

-023 

J   II     0.5^ 

0.61 

0.50 

0.38 

0.32 

0.23 

0.18 

0.25 

0.25 

0.25 

0.45 

0.59 

0.38 

li^^"^ 

-1.19 

-1.01 

-1.06 

-0.97 

-0.90 

-0.90 

-1.04 

-0.92 

-0.88 

-0.97 

-1.35 

-1.06 

U^^O^SB 

-0.68 

-1.01 

-1.53 

-1.28 

-1.15 

-1.06 

-1.28 

-1.31 

-1.33 

-1.10 

-1.08 

-1.13 

^^-•-  xm^XM 

-2.80 

-2.70 

-2.23 

-1.87 

-1.71 

-2.07 

-2.18 

-2.21 

-2.12 

-2.27 

-2.14 

A 

-2.54 

-2.93 

-2.34 

-1.89 

-1.73 

-2.12 

-2.32 

-2.41 

-2.25 

-2.41 

-2.27 

a.26 

-1.76 

-1.40 

-1.17 

-1.06 

-1.33 

-1.44 

-1.53 

-1.26 

-1.19 

-1.26 

1.26 

-2.99 

-2.43 

-1.96 

-1.87 

-2.23 

-2.39 

-2.41 

-2.64 

-3.17 

-2.66 

u02 

0.20 

0.14 

0.16 

0.18 

0.25 

0.20 

0.20 

0.16    0.07 

0.11 1 

out  sign  must  te  added ;  ihooe  wUVv  \Ym&  ax^^  —  t(v>^«xXiA  «v:^t«c\x^ 


XIX.                                      ^^^^ 

Ixou.-Trf.vandhum.     /,«i.8°31'N.     Lo7,g.  ir  5(V  E.  Grrenw.          ■ 

Correcliwis  lo  I*  ap[Ak-<\  lo  the  Mtiins  of  tlie  Houra  of  OhM-rvnlion  tu  ubtaia  llie  nfl 

Mean  Tcmpcralarcs  of  ihe  respeciive  Pays,  Moiilhs,  and  of  llie  Year.  — Dovt^ 

Digrni  sr  Rouidiu.                                                                        ^ 

»«.». 

"J»n. 

Frt. 

Morch. 

AprU 

lib,,. 

Jtms. 

jtdr- 

Aug. 

Sept. 

0(L 

No.. 

D«. 

M«k 

Morn.1 

1.96 

1,79 

\X.S 

1.71 

1.4S 

1.18 

1.07 

1.28 

1.3S 

1.3G 

1.48 

1.69 

T« 

2 

2.28 

8.20 

2.08 

1.98 

1.6B 

1-34 

1.22 

1.41 

1.53 

1.53 

1.70 

S.W 

1.71 

S 

2.  US 

2  72 

2.62 

2.2y 

1. 95 

1.64 

1.41 

1.6*. 

1.77 

1.71 

1.98 

2.5J 

tm 

4 

3.0S 

a.25 

!.ttS 

2.5S 

2.14 

1.69 

1,69 

1.87 

1.90 

1.93 

2.24 

S.89 

in 

B 

s.se 

S.62 

3.17 

2.58 

2.14 

1.70 

1.67 

1.96 

2.05 

1.98 

2.32 

3.08 

14T 

6 

s.2e 

3.&6 

2.99 

2.27 

1.85 

1.49 

1-55 

1.81 

1. 84 

1,78 

2.10 

2.92 

i.n 

7 

2.67 

a.9S 

2.31 

1.67 

1.25 

1.01 

1.19 

1.38 

1.31 

1.28 

1,51 

2.27 

i.a 

B 

1.69 

1.74 

1.18 

0  54 

0.12 

0.10 

0.60 

0.66 

0.S6 

0.30 

0.62 

1.20 

m 

9 

O.IS 

0.22 

-0.21 

-0.63 

-0.50 

-0.33 

-0,12 

-0.20 

-0.36 

-0.44 

-0.41 

-on 

-0,21 

10 

-i.ae 

-1.32 

-1.57 

-1.7S 

-1S5 

-1.02 

-0.85 

-1.07 

-1.27 

-1.38 

-1.38 

-144-l»m 

n 

-2.45 

-280 

-2.64 

-2.5e 

-1.99 

-1.57 

-1.48 

-1.80 

-2.00 

-2.10 

-2.11 

-2.48 

-2.1iH 

Koon.  .  . 

-3.22 

-3.37 

-3.27 

-3.03 

-2.37 

-1.93 

-1.92 

-2.30 

-2  48 

-2.54 

-2,52 

-,.,. 

-a-nn 

1 

~s.Ba 

-8.6S 

-3.13 

-3.13 

-2.19 

-a  08 

-2.13 

-2.53 

-2,61 

-2.84 

-2.62 

-S.83 

Jm 

2 

-3.45 

-3.48 

-3.21 

-2.B3 

-2.39 

-iOS 

-2.13 

-2.4S 

-2.49 
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0.49 

0.12 

0.37 

0.25 

0.17 

0.21 

0.23 

0,18 

0,3S 

0.33 

0.4* 

on  t-m 

S.  8 

0.48 

0,43 

0.34 

0.22 

0.12 

0.22 

0.20 

0.20 

0  28 

0.28 

0  42 

oMt,im 

8   9 

0.35 

0.12 

0.31 

0.13 

0.04 

0.17 

0.13 

0.16 

0.21 

0.13 

0.31     9.tflt,?H 

:o.io 

0.12 

0.13 

0.03 

0,00 

-0.05 

0.03 

0.01 

0.09 

0.08 

-0.02    0.1)1  A;4j<j^^H 

7.  a.  9 

-O.Ofi 

-".01 

0.04 

-0.02 

-0.09 

-0.07 

-0.09 

HkOS 

-0.03  -0J)4;*^^^^^^M 

8.  a.  8 

0.14,-0.08 

0.03 

0.01 

-0.05 

-0.07 

-OM 

dM 

■ttJi  aUwH^^^^^^^I 

0.  3  11) 

no-,j  0.1-2 

n.17 

0.11 

0.04 

o-ifl  idj^^^^^^^^^^^^^^^^^^^H 

6.  2   6 

-It.C-.'-i'..;.:     M.:j'-aj;i 

-"■% 

g|d|^^^^^^^^^^^^^^H 

7.  2 

8.  3 

8.  I 

-» V-  -o.'ji  -o^u^^^^^^^^^^^^^^^^^^^^^^H 

7.   1 

0  01  ~i>  oai^^^^^^^^^^^^^^^^^^^^^H 

9.12.2.9 

1  .^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^1 

T.  2.2{9) 

-O.oe    ^J^^^^^^^^^^^^^^^^^^^^^^^^^^^^l 

/ 

I)«tl.ext 
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XXIV. 


India.  —  Madras.     Lat.  13**  4'  N.    Long.  80**  19' E.  Greenw. 

reclions  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
Uean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Degrees  of  Reaumur. 


mr. 

(In. 

1 

2 

3 

4 

5 

6 

7 
8 
9 
0 
1 

Km. 
1 
2 
3 

4 
5 

6 

7 
8 
9 
10 
11 


J&n.       Feb. 


0.91 
1.12 
1.32 
1.48 
1.61 
1.74 

1.80 

l.OS 

-0.02 

-0.90 


1.13 
1.45 
1.76 
2.01 
2.25 
2.44 

2.51 
1.48 
0.13 


March. 

April. 

1.00 

1.62 

1.29 

1.37 

1.60 

1.59 

1.88 

1.81 

2.13 

1.96 

2.33 

1.98 

2.27 

1.68 

1.13 

0.79 

0.07 

-0.08 

May. 


1.22 
1.47 
1.65 
1.81 
1.98 
2.08 

1.72 
0.92 


-0.86  j  -0.84 1  -1 .07 ,  -1 .08 
-1.45i-1.60  -1.63  -1.84;-2.08 

-2.15  -2.56 


June. 


-1.79,-2.14  -2.14 


-1.97-2.25  -2.38 
-1.96-2.38-2.41 
-1.84-2.36 
-1.54  -2.16 


-2.52  -2.61 


1.35 
1.56 
1.72 
1.90 
2.08 
2.20 

1.87 

1.12 

0.17 

-0.77 

-1.63 

-2.23 


July. 


-1.07  -1.62 


-0.53 


-1.01 


-2.60 
-2.46  -2.51  i -2.69 
-2.20  -2.22; -2.53 
-1.81  j -1.78 1-2.05 
-1..38; -1.18  -1.09  -1.59 


1.19 
1.38 
1.58 
1.75 
1.92 
2.07 

1.92 

1.30 

0.47 

-0.34 

-1.19 

-1.89 


Aug.      Sept 


Oct. 


Not. 


Dec. 


1.27 

1.04 

1.34 

1.20 

1.51 

1.38 

1.64 

1.58 

1.77 

1.76 

1.93 

1.88 

1.81 

1.70 

1.24 

1.08 

0.44 

0.32 

0.82 
1.01 
1.24 
1.39 
1.54 
1.65 

1.46 
0.80 


0.91 
1.13 
1.35 
1.56 
1.74 
1.88 

1.80 
1.89 


0.06-0.25 
-0.40-0.50-0.56-1.11 
-1.22J-1.32'-1.04'-1.57 


0.84 
1.00 
1.17 
1.32 
1.42 
1.60' 

1.66 

1.06 

0.00 

-0.77 

-1.36 


Year. 

1.11 

1.28i 

1.49' 

1.63; 

1.85 

1.981 


-2.22 
-1.90 


-2.45 
-2.70 
-2.67 
-2.19 
-1.66 
-0.74  -0.46  -0.45  -0.85! -0.97 


-1.85  -2.02  -1.41  -1.82  -1.61 


-0.17  -0.49  -0.23 


0.04  -0.16 


0.24 
0.42 
0.62 


0.12 
0  36 
0..59 


0.82     0.83 


0.07 
0.26 
0.43 
0.62 
0.82 


0.09 
0.37 
0.44 
0.70 


0.05  -0.26 


0.34 
0.53 
0.70 


0.84,    0.87 
1.00  j    1.04 


0.16 
0.43 
0.63 
0.94 
1.07 


-0.36 
0.07 
0.37 
0.60 
0.83 
1.02 


lean. I  19.90   20.-6   22.33 .  23.88   24.49   24.45   24.10 


-2.35 
-2.56 
-2.40 
-2.04 
-1.53 
-0.82 

-0.31 
0.06 
0.33 
0.52 
0.73 
0.95 


-2.24  -1.67 


-1.92 
-2.24-1.66  -1.89 
-2.07: -1.58  -1.66 
-1.66; -1.35 1 -1.36 
-1.14  j -1.06  -0.88 
-0.64-0.56-0.39 


-0.23-0.28  -0.11 
0.03  -0.08  I  0.04 
0.21  0.07  0.21 
0.44,  0.22  0..33 
0.62  0.40 1  0.48 
0.84,    0.57.    0.65 


-1.75 
-1.72 
-1.60 
-1.28 
-0.91 
-0.45 

-0.17 
0.00 
0.15 
0.30 
0.46 
0.64 


1.85' 
1.07, 
0.10, 

-0.77! 

-1.49 

-1.47' 

-2.23 

-2.26: 

-2.1 1! 
-1.76i 
-1.26 

-0.66 

I 

-0.21 ' 
0.08 
0.28 
0.47 
0.67 
0.85, 


23.34   22.89   21.86   20.68    19.89 


I 


XXV. 

India.  —  Bombay.     Lat,  18°  56'  N.    Long,  72**  54'  E.  Greenw,  —  Dove. 

Degrees  of  Reaumur. 


bar. 

j\  Jan.       Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

Mo. 

1    1.76 

1.68 

^43 

1.40 

1.30      0.80 

0.57 

0.59 

0.92 

1.36 

1.74 

1.93 

1.29 

I     i 

[   1.91 

1.88 

1.65 

1.54 

1.40 

0.89 

0.65 

0.64 

0.98 

1.52 

1.80 

2.00 

1.40 

1     1 

'-  •■^•■'^* 

2.04 

1.80 

1.75     1.54 

0.88 

0.63 

1.16 

1.09 

1.62 

1.97 

2.18 

1.56 

u-  .■  I  fl 

.1^:111 

2.22 

1   QA        1   no 

1.69 

0.94 

0.65 

0.81 

1.18 

1.74 

2.11 

2.28 

1.63 

'■? 

^^-'/SMtf 

J.oU 

J.9A 

2.44 

2.26 

2.02 

1.81 

1.04 

0.76 

0.82 

1.25 

1.89 

2.23 

2.41 

1.78 

lelUM 

2.42 

240 

2.26 
2.20 

1.92 
1.65 

1.09 
1.08 

0.83 
0.84 

0.90 
0.84 

1.25 
1.21 

1.96 
2.00 

2.40 
2.55 

2.62 
2.66 

1.92 
1.94 

' 

11 

0.76 

0.44 

0.60 

0.55 

0.51 

0.61 

1.02 

1.47 

2.08 

1.21 

-0,«2]-0.5li-0.0l 

0.02 

0.08 

-0.20 

-0.31 

-0.12 

0.20 

-0.11 

-.58  -1.80-0.46 

-0.46 

-0.45 

-0.84 

-1.53 

-1.40 

-1.00 

-1.05 

^K)  -1.73 '-0.79 

-0.74 

-0.76 

-1.32 

-2.17 

-2.38 

-2.14 

-1.75 

> 

'-2.08  -1.18 

-1.07 

1-1.12.-1.51 

-2.38 

-3.18 

-2.94 

-2.19 

n.  auut  h%  addad ;  thoae  with  the  idsix— iai&BX'\M  voX^VcucvcA. 


■ 

^r                 ^^^1 

^^^^1 

^P^                                   —  Bombay,   Continued.                          ^^^^^H 

CorreC 

ions  to  be  annlicd  lo  ilic  Mi-aos  ofihe  Houre  of  Obsc nation  to  obtnm  Aetne'i 

Mean  Teoipefuturcii  of  the  respective  Days,  MogiIis,  ond  of  ilie  Year.  —  Dovi. 

D«r™  of  Hismnuc. 

n™ 

J«. 

Frt. 

Hurb.    April.  1  M.y.  J  JoM.     Jolj.      Ang.   [  g^l    1    Oel.    ;    Km.  |    Iw.  ■[  T«r.  |j 

Nmb- 

-3.10 

-3.29 

-2.82;-2.1ll-2.82|-1.40  -1.09  -I.3I   -1.72! -2.39  ,-3.26  1-3.32 

-'^: . 

-3.02 

-3.12 

-2,67  -2.53l-2.29|-l 

50-1.12  -1.35|-1.77  -2.22l-2.98 

-3.35 

-uy 

-2.78 

-2.8B 

-2.66,-2.32-2.14 

-1 

S2|-0,97  -1.35-1.65-2.09-2.65 

-a.97 

4 

-2.SS 

-a.s* 

-2.25 

-2,05  -1.83 

-1 

Blj-0.e5'-1.09|-l.H7|— 1.79  -2.21 

-2.69 

-V 

-1.96 

-3.07 

-1.72 

-1.J9  -1.36 

-0 

80-0.63  -0.76,-0.95-1.38-1.35 

-2.03 

-S 

-I.SO 

-1.41 

-1.08 

-0.98-0.83 

-0 

4B|-0.86|-0.3l|-0.36 

-0.61   -0.«7 

-1.09 

^1 

-0.64 

-0.11 

-0,16 

0,00      0.09  -0 

03 

0.03     0,13;    0.14 

0.01    -0.11 

-0..12 

-0.28 

-0.07 

0.19 

0.13      0.63      0 

22 

0.21      0.26';    0.28 

0,30 1     0-03  -0.2S 

0,11 

0.00 

0.23 

0.48 

O.S6|    0.87      0 

39 

0.38     0.31  j    0.14 

0.33      0.3G 

0.10 

OJt 

0.S8 

0.63 

0.80 

0,88 

0.92     0 

14 

0.36      0.11      0.68 

0.76      0.85 

0.76 

e,n 

10 

1.16 

1.13 

1.01 

1,09 

0.95     0 

62 

0.41      0.52      0.78 

0.96      1.32 

1.35 

SJl 

11 

11 

1.48 

1.20;     1.24 

i.nj  0 

n 

0.48      0.56  j    0.89 

1.18      l.6e 

1.63 

Ml 

Me.li. 

18.33 

19.30 

21.00  22.60 

23.13   22.35  '21.67    21.4}  1  2).43  \  22,08  1  21.28  i  19.54  i|         | 

XXVI.                                     L 

1.VDI 

4.— Calcutta.     iff(.  23' 33' 5 "  N.     long.  88°  19'  2"  E.  Greena.  —Do-neM 

n™r. 

Drgwi  or  BMUm 

_^^ 

JU), 

F*. 

Mmh, 

April,  i  )(.j. 

J«pa. 

J«ly- 

_A^ 

B,pt, 

o-'   '  ""■■  1  °* 

M 

MwT 

1.88 

1.69 

2.06 

1.60 

1.90 

1.12 

0.69 

0,69 

0.71 

1.00 !     1.21 

1.51 

131 

2.21 

2,00 

2.37 

1 

96 

2.06 

1.12 

0.80 

0,78 

0,76 

i.n;   1.47 

1.77 

i.« 

2.53 

2.22 

2,62 

2 

18 

2.21 

1.16 

0.91 

0,83 

0.81      1.2fi      1.89 

2M 

1.71 

2.80 

2.44 

2.84 

2 

27 

2.32 

1.29 

1.02 

0.92 

0.93      1,26      1.82 

2,31 

w, 

3.06 

2.71 

8,0M 

2 

40 

2.41 

1.29 

1.11 

0.96 

1.04)     1.46      2.00 

2.)0 

,*! 

3.33 

2.S9 

3.38 

2 

47 

2,50 

1,31 

1.21 

1.07 

1.16 

1.53      2.22 

2.66 

'"1  J 

3.53 

S.I1 

8.42 

2 

53 

2.41 

1,34 

1.24 

1.12 

MB 

1.62      2.36 

2.B0 

•M 

B.71 

3.21 

8,42 

2 

22 

1.90 

1.03 

0.96      0.89 

0.93 

0.86      2.31 

2.» 

"fl 

2,73 

2.20 

1.B7 

1 

18 

0.81 

0.15 

0.13      0.32 

0.27 

0.31      0.93 

1.68 

'9 

0.91 

0.71 

0.16 

0 

II 

-0.31 

-0.13 

-0,16'-0.22 

-0.21 

-0.47! -0.18 

0.M 

>fl 

-0.79 

-0.62 

-0.98 

-0 

44 

-1,39 

-0,66 

-0.69'-0.33  -0,73 

-0.58' -1.02 

-O.TIi  -"-J^H 

-2.09 

-1.61 

-2.11 

-1 

82 

-2.14 

-1.15 

-1.13 

-1,08 

-1.16 

-1.60  -1.91 

-1.87  ->^^l 

Noon. 

-3.81 

-2.62 

-3.16 

-8 

67 

-2.76 

-1.60 

-1.51 

-1,51 

-1.40 

-1.94-2.44 

-1^  ''^l 

— I.U 

-3.2H 

-3.87 

-3 

09 

-3,12 

-1.6B 

-1.59 

-1.B5 

-1.14 

-2,05  -2.80 

-j,»  -t^H 

-I.S2 

-3,61 

-4.25 

-3 

47 

-3.32 

-1.78 

-1.29 

-1.80  -1.63 

-2.I3j-3.07 

-IM  -<i<^H 

-1.63 

-3.87 

-4.40 

-3 

62 

-3.13 

-1.93 

-1.24 

-l.2C.l-l." 

-l.83!-a.98 

^M-U^M 

-3.78 

-3.69 

-1.23 

-3 

10 

-3.10J-1.S3  -0  96l-0.M'-0-91>->-^»'-*-'8'-gJIH^M 

-3.07 

-3.13 

-3.36 

-2 

73 

-2.13  ,-I.20  -0,6.l'  -4i.6S  -0.1i6'-0.92  pI-Mglfl^^^H 

-1.87 

-1.91 

-1.96 

-1 

12 

-i.23;-o.57  -o.ai\^3\^.-QAA(:£atdi^^^^H 

-0.96 
-0.20 

-0.93 
-0.22 

-0.78 
G.0O 

-0 

ai 

-0.14l-0.ll  -<I^Dn\    hMMU 

^^^^^^^^^^1 

0.49 

0.88 

0.W 

0.93 
I.S7 

O.80 
).20 

1 

Moan. 

1S.49 

17.W 

m 

di 

1 

1 

1 

I 

1 

1 

■ 

I 

■ 

B 

I 

■ 

Corrw!lion»  to  bo  applied  lo  ilie  Means  of  the  Hours  oF  Obserx-ation  1o  obtain  the  Irw 
Mean  Tcmperaturus  of  ihe  respective  Days,  Months,  nnd  of  the  Year.  — Uurr. 


Mcan-'-S-ST -B.O4I  S.-I2  I  9.6«  Iis.ij3l  19.61   21.27  10.3011 


-1.79 


-0.97 

-0.iS  -4>.y. 

-0.02  -0.27 
0.30 '  0.2s 
O.StI  O.TS 
0.90 1    1.20 


-2.92-3,05-2.92-2.24  -2.02-2.77  -3,03-2.89  -4.61 
-3.59  -3.74  -3.B5'j-2.83[-2,fi4!-3.IO  -3.65|-2.8T  -S.IS 
-8.B«  -4.08  -3.a7|-2.98|-2.90  -S. 38  -3.96  -3.07  -9.tl 
-t.Oe  -4,24  -4.00:-2.80  -2.94  -3.44  !-3.97 '-2  88  -2.TJ 


-1,13  -1.18-1.21 
-0.33  -0.19-0.11 
0.24     0.8S     0.59 

0.84      1.13      1.14 


1.45  -I.IS  -1.12   -O.S9'-< 


-0  45  -o.ai 


-0.54- 


'.4S  - 


0.08  0.09  -0.02  0.01  I 

0-BI  0.6T,    0.42!  O.SO| 

1.04'    0.8S  0.97     O.Hfi  0.39! 

LSsI    MS  1,32|    I-00|  0.81  I 


XXIX. 
-Nertchiksk.     Lat.  51°  18"  N.     Long.  117=  20' E.  Gr.- 


h. 

Much.'  April. 

3S.     1.U2      2 

33 

61     2.23     2 

Oi 

81      2  65      S 

.16 

15'    3,02      1 

73 

40,    8.39      4 

91 

S.S9      2 

9fi 

00 
92 

2,89      1 
1.36      0 

43 
19 

20-0.13-1 

32 

27  -1.71  -5 

35 

34  -2.61  -3 

08 

16  -3.43,-3 

70 

7.1  -3  96-4 

01 

SO,-4,23!-4 

OS 

47  -4,03-3 

81 

73  -.1.53  -a 

48 

61 

-2.73-2 

85 

I  Aug.   ,  F.irt    ;    Oft     I  N 


0.82  0.74 
-0.S3  -0.45 
-1.77 1 -1.59 
-2.73,-2.52 


3.00 

2.S7 

.31 

3,25 

.H4 

a.  57 

.B6 

a. 79 

.17 

3.68 

.99 

2.61 

.01 

1.31 

.28 

0.11 

.25 

-1.08 

.13 

-2.10 

.79 

-2.91 

,.28 

-3,49 

.58 

.6fi 

-3.92 

.48 

-3.79 

.02 

-3.21 

i.3H 

-S.56 

..J 

0.96.    0.7i|   1*1 
1.22'    0.91     Ml 


XXX. 

Siberia. —  Nebtchinsk.     Lat.  51"  18' N,     Long.  119°  21' E.  Gremto. 
■ctiotiii  to  be  applied  to  the  Means  of  the  Hours  of  Observnlion  to  obtain  the  true 
:an  TumpcratuR.'s  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 


!>.«»«„ 

^...nur 

..... 

Jul. 

Fob 

^. 

AprIL 

»., 

,..., 

Jd,. 

Au(. 

Sepl. 

Ocl. 

NdT. 

»« 

m™. 

wo.  1 
i 

3 
G 

e 

9 

9 
10 

B 
8 

8 

10 

Iji-  .   . 

e 

7 

a 

9 

\o 

ii 

0.91 
1.00 
MB 
1.12 

1.78 

i.eo 

0.65 

-059 

:;::; 

-1.69 

:: 

-0.23 
-0.11 

-O.0J 

0.09 
0.31 

0.57 
0.78 

0.M 
0.9S 
0.7S 

-O.U 
^.\% 

i 

1.4a 

1.B3 
2.08 
2.52 

2.80 
2.28 
1.2s 

-0.05 
-1.J3 
-2.68 
-3.29 

-3.J9 
-3.27 
-2.7« 
-2.12 

-0.S1 

-fl.ai 

0.31 

0.74 
1.02 
1.19 
1.29 

I.UU 
1.04 

0.S0 
0.34 
-0.20 

-0.08 
-0.0s 
0.18 

2.07 
2.57 
3.16 
3.63 

2.31 
0.99 

-0.11 
-1.67 
-3.61 
-3.26 

-3.61 
-3.71 

-3.31 

-2.63 
-1.78 
-0.77 
0.1s 

O.BO 
1.31 
166 
1.76 

0.75 
0.77 
0.S8 
0.31 
-0.18 

-0.18 
-0.09 
0.29 
-0.7S 

d 

2.69 
3.29 

3.78 
3.97 

3.B9 

2.88 

0.16 

-1.26 
-2.42 
-3.22 
-3.61 

-3.76 
-3.6S 

-3.84 

-1.39 
-0.56 

0.20 

0.92 
1.29 

1.71 
2.15 

0.7! 
0.53 
0.18 

-0.22 
-0.57 

-0  10 
-0.19 
0.17 

-0.72 

-0.07 

S 

4 
2 

1 
-0 

-2 
-3 
-3 

-4 

-4 
-4 

-3 

-S 
-2 

0 

1 
2 
2 
3 

0 

0 
-0 
-0 
-0 

-! 
-2 
-1 

I 
D 

0 

07 
69 
OS 

99 

24 

66 

33 

to 

98 
19 

22 
18 
03 
69 

01 
08 
93 

26 

29 
11 

78 
41 

39 
07 
26 
52 

63 

61 
35 

'* 

58 
32 
50 
56 

48 
18 

13 

4 

3 

0 
-0 

-2 
-3 
-3 
-1 

-3 

-3 
-3 

0 
-0 

-0 
-0 
-0 

-0 

■0 

0 

-1 

-2 
-2 

-8 
-0 

0 

29 
71 

90 
-0 

67 

34 
11 

97 
12 

03 
92 

07 
30 
23 
00 

2S 

09 
7S 

19 
12 
39 

6fl 
38 

33 

18 

53 
28 
42 
47 

36 

13 

39 

3.07 
3.JB 
3.7S 

3.76 

3.S7 

2.&1 
1.37 
0.06 

-1.19 
-1.98 
-2.92 
-3.S8 

-3.C1 

-3-62 

-S.29 

-2.88 
-1.82 
-0.81 
0.20 

1.06 

2.23 
2.65 

0.B6 
0.28 
0.13 
-0.06 
-0.24 

-0.43 
-0.33 
0.11 
-1.00 

-1.78 
-1.79 
-J.18 

-1.83 

-0.0t, 

0.02 

3.00 
3.18 
3.69 
4.01 

2.89 
1.62 
0.1s 

-1.25 

-2,38 
-3.15 
-3.61 

-3.83 

-3.88 
-3.76 

-3.40 

-2.76 
-1.86 
-0.60 

"■" 

1.11 

1.71 
2.19 
2S7 

0.52 
0.11 
0.20 

-0.07 
-0.32 

-0.38 
-0.25 
0.2S 
-0.90 

-1.11 
-1.88 
-1.81 

-1.87 
-fl.OI 

OflH 

2 
2 
3 

3 

2 

0 

-0 
-1 
-2 
-3 

-3 
-3 

-2 

-1 
-0 
0 

0 

1 

0 
0 
0 

-0 

-0 
-0 
0 
-0 

-0 

-I 

-0 

-1 

0 

16 
90 

27 
81 

91 

15 

87 

70 
71 

19 

00 
64 
24 

.. 

61 
17 
97 

73 

SO 
76 

29 

22 
23 

80 

66 
69 

81 

57 

2  31 
2.79 
3.26 
3.61 

3.66 

1.21 

-0.23 
-1.70 

-2.96 
-3.81 

-4.25 
-1.20 

-3.77 
-3.08 

-2.21 
-1.S6 
-0,S4 
0.17 

0.71 

1.90 

0.97 
0.97 
0.71 
0.28 
-0.26 

-0.33 
-0  24 
0.09 
-0.75 

-0.89 

-1.78 

-0.8T 

-1.48 

-0.01 

v: 

1.26 

;: 

3.80 
2.18 
1.58 

0.65 

-0.69 

-2.60 

-3.81 
-2.50 
-1.87 
-1.17 

-0.61 
-0.27 
-0.12 
-0.25 

0.05 
0.20 
0.39 

0.58 

1.01 
1.03 
0.77 
0.30 
-0.26 

-0.09 
-0.08 
0.00 
-0.1B 

-0.32 
-0.97 
-0.62 
-0.16 

-0.46 

-0.03 

-0.26 

0 
0 
0 

1 
1 
1 
1 

z 

-a 

-1 
-0 

-0 
-0 
-0 
-0 

-0 

0 
0 

0 
0 

0 
0 

-0 

-0 

-0 

-0 
-0 
-0 

-0 
-0 

-0 

86 

or 

11 

75 

87 
59 

23 
01 

30 

0^ 
51 
92 

23 
24 

17 
02 
38 
52 

75 

.82 
67 
36 

07 

IS 
19 

19 

22 
71 
36 

25 

« 

2.28 

304 
3.2G 

3.20 
2.71 
1.85 
0.66 

-0.64 
-1.80 
-2.77 
-3J4 

-3.54 
-3.18 
-S.18 
-2.65 

-2.03 
-1.31 
-0.60 
0.12 

0.73 
1.18 
I.6I 
1.01 

0.70 
0.63 
0.39 

0.05 
-0.31 

-O.SO 
-0-22 
0.14 
-0.69 

-0.8S 
-1-69 
-1.14 
-0.81 

-1.41 
-O.IM 

. 
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Corrections  lo  bo  applied  to  (he  Mentis  of  ihe  Hours  of  Observation  lo  ohtatn  thetlflP 

M«.ii  Ten.[,eraiui*s  of  il.e  resp.ciive  Duys,  Munihs,  aud  of  Itte  Year.  —  DovE. 

Dripmi  of  Fihimlwll. 

H«™. 

,... 

r* 

niinli, 

April. 

M4J. 

,.„. 

Jul)-. 

Aiif. 

Stpt. 

Or  I. 

K... 

D« 

Kan 

Mom.  1 

2.54 

1.85 

J.70 

5.49 

8.82 

7.83 

8,37 

7.11 

6.43 

a.oa 

2  48 

1.8 

4» 

2 

2.81 

2.14 

0,47 

6.S0 

to 

19 

8-87 

9,77 

6,35 

6.60 

8.78 

2.97 

30C 

s.Te 

S 

2.70 

2.48 

6.28 

7.07 

10 

96 

9.59 

10.69 

9.53 

7.65 

4.52 

3.85 

2.0- 

S,41 

4 

2.39 

2.81 

7.02 

7.4S 

10 

76 

9.14 

10.67 

10,15 

SAh 

6.15 

3,71 

2.1 

SM 

6 

2,07 

3.13 

7.13 

7.09 

9 

32 

7.58 

9.50 

9.77 

8  60 

6.47 

4.01 

S.« 

ftJT 

6 

l.»6 

8.S3 

9.38 

5.e.7 

6 

68 

B.4B 

7.18 

8,12 

6.6S 

5.29 

4.16 

2.7 

Mi 

7 

2,00 

3.20 

9.00 

3  67 

3 

38 

2.50 

4,05 

6.36 

2  71) 

4,46 

S.96 

2.98 

tsi 

S 

1.98 

2.59 

3.71 

1.37 

-0 

II 

-0,18 

0.70 

1.96 

2.97 

S.16 

S.7fl 

IJt 

9 

l.SB 

1.37 

0.86 

-1.28 

-3 

02 

-2.4S 

-2,82 

-1.44 

-0B6 

0,99 

1.64 

I,7J 

-0,!S 

10 

0.49 

-0.36 

-2.18 

-3.74 

-3 

06 

-4.61 

-4.69 

-4  32 

3  67 

-122 

-0.41 

0.1 

-!,« 

U 

-1.22 

-2.30 

-4.91 

-B.78 

-6 

36 

-3.99 

-6.33 

-6.48 

-6  21 

-331 

-2.61 

-I.T« 

-til 

KooQ.  .. 

-3.08 

-4  03 

-6.B9 

-7.34 

-7 

20 

-7.31 

-7.52 

-7.97 

-7.99 

-5.00 

-4-46 

-3.42 

■4Ja 

1 

-4.B9 

-6.13 

-7  97 

-8.35 

-8 

03 

-B.» 

-8  42 

-8.96 

-8.96 

-€.05 

-0  68 

-4,39 

-im 

2 

-5.27 

-6.38 

-8,21 

-8.71 

-8 

78 

-8.78 

-9.16 

-9.63 

-9.23 

-6.39 

-5.72 

-4,48 

-7,fl 

8 

-4.93 

-4.77 

-7.76 

-8-39 

-9 

41 

-8  91 

-956 

-9.88 

-S.82 

-6.03 

-6  02 

-3.78 

-T,a 

4 

-3  78 

-8.56 

-6.84 

-7.34 

-9 

SO 

-8.01 

-9,30 

-9.60 

-7,61 

-5.22 

-3,85 

-2  68 

-e.w 

6 

-2.25 

-2,14 

-5,SS 

-3,58 

-8 

66 

-6.32 

-8,S5 

-S,28 

-6,26 

-4,05 

-2.57 

-1.60 

■4.1S 

6 

-0.90 

-0.83 

-fl.J6 

-3,35 

-6 

82 

-4.39 

-6.48 

-6-19 

-4.25 

-2.75 

-1.55 

-0  63 

-]-« 

7 

0.02 

o-oa 

-2.61 

-1,04 

-4 

16 

-1.94 

-4,01 

-3  61 

-2  07 

-1.49 

-0.86 

-0-43 

-la 

8 

0.47 

0.63 

-0.97 

1.04 

-1 

31 

0.11 

-1.31 

-0.68 

«... 

-0.36 

-0.41 

-0  23 

-CM 

9 

0.70 

o.oa 

0  63 

2.61 

1 

46 

l.SO 

1,24 

1.80 

1.76 

0.51 

0.00 

0.00 

Ml 

10 

0.95 

1. 10 

2.00 

3.62 

3 

78 

3-49 

3,38 

3.«7 

2.99 

1.28 

0.62 

038 

:.p 

11 

1.4Z 

1.28 

3.13 

4,25 

G 

69 

4  75 

5,20 

4.97 

3.85 

187 

1.15 

0.92 

3.11 

UHb... 

2.03 

1.5S 

3.98 

4.82 

7.36 

6,26 

6  82 

6.03 

4.59 

2.46 

1.8S 

1.44 

4,1S 

6.  8 

0.94 

1,21 

1.46 

1.26 

-0.07 

0.54 

0,31 

0.97 

1,69 

1.28 

1,31 

099 

ow 

7.  7 

1.01 

1-64 

1.64 

1,42 

-0.41 

0.27 

0.02 

0.92 

1.76 

1.49 

1.55 

lis 

1,W    1 

S.  B 

1.24 

1.62 

1.37 

122 

-0-72 

-0  05 

-0.29 

0.65 

1.33 

1.31 

187 

1.24 

'M^l 

9.  9 

1.10 

1.15 

0.74 

0,68 

-0.79 

-0,84 

-0.64 

0.18 

0,59 

0,77 

O.BM 

0.86 

t,^H 

10.10 

0.70 

0.38 

-0.09 

-0.07-0.03 

-<.M 

-0.65 

-0.34 

-0.84 

0.05 

007 

0,25 

-0^1 

7.  2.  9 

-o.se 

-0.43 

-0,56 

-0  74-1.31 

-1.49 

-1,28 

-0,83 

-0.63 

-0.47 

-0,69 

-O.60 

""■^l 

e.  2.  s 

-0.9B 

^.47 

0.07 

-0.81-1.13 

-l.OB 

-1.10 

-0.72 

-0.5Z 

-0.30 

-0  65 

-«.« 

-A^H 

6.  2.10 

-0.79 

-0.32 

1,06 

0,271   0.56 

0  06 

0,47 

0.72 

0,47 

0.07 

-0,»» 

-ad 

jfli^l 

6.  2.  e 

-l.lOJ-0.97 

-1.76 

-2.07-a.97 

-2.57 

-2.S1 

-8.57 

-'■" 

-'■" 

-i-OjjgH^H 

7.  3 

-1.8i!-1.0i 

-*'ifl 

HMi 

dttttii 

8.  2 

8.   1 

-i.es 

-1.31 

-I.** 

■vi 

-7.Sf 

flfl 

7.   I 

-1 .3iV -O.fT '-1 .6  i|-<q^^^^^^^^^^^^^^^^^^^H 

9  12.3  9 

-iLa^^^^^^^^^^^^^^^^^^^^^^^^^l 

7.  a.a(9) 

-0.47  ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 

B 

ii 

I^^^^^^H 
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Siberia.  —  Barnaul.    Lot.  53**  20^  N.     Long.  83**  27'  E.  Greenw. 

actions  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
3an  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Degrees  of  Reaumur. 


[oura. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

SepL 

Oct. 

Not. 

Dec 

Mean. 

3rn.  1 

1.13 

0.82 

2.09 

2.44 

3.92 

8.48 

8.72 

8.16 

2.42 

1.36 

1.10 

0.81 

2.20 

2 

1.23 

0.95 

2.43 

2.80 

4.53 

3.94 

4.34 

3.71 

2.89 

1.68 

1.32 

0.89 

2.56 

3 

1.20 

1.10 

2.79 

3.14 

4.87 

4.26 

4.73 

4.23 

3.40 

2.01 

1.49 

0.92 

2.85 

4 

1.06 

1.25 

3.12 

3.31 

4.78 

4.06 

4.74 

4.51 

8.77 

2.29 

1.65 

0.97 

2.96 

5 

0.92 

1.39 

8.30 

3.15 

4.14 

8.37 

4.22 

4.84 

8.82 

2.43 

'l.78 

1.09 

2.83 

6 

0.87 

1.48 

4.17 

2.61 

2.97 

2.42 

8.19 

8.61 

3.40 

2.35 

1.85 

1.24 

2.51 

7 

0.89 

1.42 

2.62 

1.72 

1.50 

1.11 

1.80 

2.38 

2.48 

1.98 

1.76 

1.33 

1.75 

8 

0.88 

1.15 

1.65 

0.61 

-0.05 

-0.08 

0.31 

0.87 

1.20 

1.32 

1.40 

1.20 

0.87 

9 

0.68 

0.61 

0.38 

-0.57 

-1.34 

-1.10 

-1.03 

-0.64 

-0.25 

0.44 

0.73 

0.77 

-0.11 

10 

0.20 

-0.16 

-0.97 

-1.66 

-2.25 

-2.05 

-2.08 

-1.92 

-1.63 

-0.54 

-0.18 

0.05 

-1.10 

11 

-0.54 

-1.02 

-2.18 

-2.57 

-2.82 

-2.66 

-2.82 

-2.88 

-2.76 

-1.47 

-1.16 

-0.78 

-1.97 

wn.  .  . 

-1.37 

-1.79 

-3.06 

-3.26 

-3.20 

-3.25 

-3.34 

-3.54 

-3.65 

-2.22 

-1.99 

-1.52 

-2.67 

1 

-2.04 

-2.28 

-3.54 

-3.71 

-3.57 

-8.73 

-3.74 

-3.98 

-3.98 

-2.69 

-2.48 

-1.95 

-3.14 

2 

-2.34 

-2.39 

-3.65 

-3.87 

-3.90 

-3.90 

-4.07 

-4.28 

-4.10 

-2.84 

-2.54 

-1.99 

-3.82 

3 

-2.19 

-2.12 

-3.45 

-3.73 

-4.18 

—3.96 

-4.25 

-4.39 

-3.92 

-2.69 

-2.23 

-1.68 

-3.23 

4 

-1.68 

-1.58 

-3.04 

-3.26 

-4.22 

-3.56 

-4.16 

-4.22 

-3.47 

-2.32 

-1.71 

-1.19 

-2.87 

5 

-1.00 

-0.95 

-2.51 

-2.48 

-3.85 

-2.81 

-3.71 

-3.68 

-2.78 

-1.80 

-1.14 

-0.71 

-2.29 

6 

-0.40 

-0.37 

-2.87 

-1.49 

-3.03 

-1.95 

-2.88 

-2.75 

-1.89 

-1.22 

-0.69 

-0.37 

-1.66 

7 

0.01 

0.04 

-1.16 

-0.46 

-1.85 

-0.86 

-1.78 

-1.56 

-0.92 

-0.66 

-0.38 

-0.19 

-0.81 

8 

0.21 

0.28 

-0.43 

0.46 

-0.58 

0.05 

-0.58 

-0.30 

0.01 

-0.16 

-0.18 

-0.10 

-0.11 

9 

0.31 

0.41 

0.28 

1.16 

0.65 

6.80 

0.55 

0.80 

0.78 

0.24 

0.00 

0.00 

0.60 

10 

0.42 

0.49 

0.89 

1.61 

1.68 

1.55 

1.50 

1.63 

1.33 

0.57 

0.23 

0.17 

1.01 

11 

0.63 

0.57 

1.39 

1.89 

2.53 

2.11 

2.31 

2.21 

1.71 

0.83 

0.51 

0.41 

1.43 

ido.  .  . 

0.90 

0.69 

1.77 

2.14 

3.27 

2.78 

3.03 

2.68 

2.04 

1.09 

0.82 

0.64 

1.82 

6.  6 

0.24 

0.55 

0.65 

0.56 

-0.03 

0.24 

0.15 

0.43 

0.75 

0.57 

0.68 

0.44 

0.43 

7.  7 

0.45 

0.73 

0.73 

0.63 

-0.18 

0.12 

0.01 

0.41 

0.78 

0.66 

0.69 

0.57 

0.47 

8.  8 

0.55 

0.72 

0.61 

0.54 

-0.32 

-0.02 

-0.13 

0.29 

0.60 

0.58 

0.61 

0.55 

0.38 

9.  9 

0.49 

0.51 

0.33 

0.30 

-0.33 

-0.15 

-0.24 

0.08 

0.26 

0.34 

0.37 

0..38 

0.19 

0.10 

0.31 

0.17 

-0.04 

-0.03 

-0.28 

-0.25 

-0.29 

-0.15 

-0.15 

0.02 

0.03 

0.11 

-0.05 

2.  9 

-0.38 

-0.19 

-0.25 

-0.33 

-058 

-0.6U 

-0.57 

-0.37 

-0.28 

-0.21 

-0.26 

-0.22 

-0.3« 

2.  8 

-0.42 

-0.21 

0.03 

-0.27  -0.50 

-0.48 

-0.49 

-0.32 

-0.23 

-0.22 

-0.29 

-0.28 

-0.31 

2.10 

-0.35 

-0.14 

0.47 

0.12 

0.25 

0.02 

0.21 

0.32 

0.21 

0.03 

-0.15 

-0.19 

0.07 

t.  6 

-0.62 

-0.43 

-0.78 

-0.92 

-1.32 

-1.14 

-1.25 

-1.14 

-0.86 

-0.57 

-0.46 

-0.37 

-0.82 

i^; 

-0.73 

-0.49 

-0.52 

-1.80 

-1.20 

-1.40 

-1.14 

-0.95 

-0.81 

-0.43 

-0.39 

-0.33 

-0.79 

Bk 

:«•» 

-0.62 

-1.00 

-1.63 

-1.98 

-1.99 

-1.88 

-1.71 

-1.45 

-0.76 

-0.57 

-0.40 

-1.23 

^M 

mm 

HW7 

-0.95 

-1.55 

-1.81 

-1.91 

-1.72 

-1.56 

-1.39 

-0.69 

-0.54 

-0.38 

-1.14 

a 

^M 

-1.00 

-1.04 

-1.31 

-0.97 

-0.80 

-0.75 

-0.36 

-0.36 

-0.31 

-0.70 

vs 

-1.60 

-2.02 

-1.88 

-2.02 

-1.94 

-1.74 

-1.06 

-0.87 

-0.61 

-1.88 

1 

0.04 

-0.28 

-0.30 

-0.29 

-0.08 

-0.02 

-0.10 

-0.20 

-0.17 

-0.16 

^.28 

0.33 

0.15 

0.25 

0.06 

-0.14 

-0.21 

-0.35 

-0.33 

-0.18 

gn  moal  be  added ;  thoae  wiih  the  sign  —  must  be  tubtracted. 
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n 

^rrcctioiis  lu  bo  applied  to  ihc  Means  or  ibo  Hours  vf  Obscrvarion  lo  oIitaJD  the  im 

MeaQ  Tempeiaiures  of  Lhe  respoclivo  Days,  Months,  and  of  the  Year.  —  DoVB. 
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HOURLY    CORRECTIONS 


FOR 


PERIODIC    VARIATIONS. 
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XXXV. 

Italy.  —  1'aihia.     L-n.  45°  24'  N.     Long.  1 1'  52'  E.  Grernai. 

CorrwiidMs  lo  liu  fi[([ilit-cl  [o  ilio  Means  oC  the  Houra  of  Observation  la  oblsin  the  tnt 

Mi'uu  Ti- 111 [wru lures  of  ilit;  respective  Ouys,  Months,  and  of  llie  Year.  — Dovk. 


I»iwr«.rf  K. 

umur- 

Hour*. 

,.. 

Feb.     Man:h 

April. 

M.r 

lun„. 

Julj. 

*ut. 

Sq«. 

Oct. 

Km. 

k. 

Mm 

Mflrn.  I 

a 

3 

B 
6 

7 

8 

10 

1) 

1 
2 

3 

■4 

6 
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10 

11 
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S.    1 
7.  I 
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OSS 
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0.70 

O.IO 
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-0.69 

-0.32 
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0.29 

"■" 
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0,47 
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XXXVI. 

Switzerland.  —  Geneva.     Lat.  46®  12'  N.     Long,  6°  9'  E.  Greenw. 

Corrections  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
Mean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Degrees  of  Reaumur. 


Uour. 

Jan. 

Feb. 

March. 

April. 

Hay. 

June. 

July. 

Aug. 

8«pt. 

Oct. 

Not.       Dec. 

Year. 

I 
1 

Midn. 

0.50      0.68 

1.38 

1.68 

2.16 

2.77 

2.54 

2.38 

1.86 

1.44 

0.80 

1             i 
0.48      1.56 

0.54      I.95I 

1 

0.62     0.83 

1.88 

2.14 

2.72 

3.32 

3.19 

3.08 

2.41 

1.71 

0.97 

2 

:    0.74 

1.01 

2.34 

2.53 

3.16 

8.68 

3.70 

3.68 

2.93 

1.95 

1.14 

0.61 

,    2.29; 

3 

,    0.83 

1.22 

2.70 

2.76 

3.40 

3.74 

3.89 

4.03 

3.34 

2.14 

1.30 

0.70 1     2.50 

4 

0.92 

1.46 

2.89 

2.78 

3.34 

3.50 

3.80 

4.00 

3.49 

2.22 

1.43 

0.81  j'    2.55 

1      5 

0.98 

1.66 

2.83 

2.54 

2.93 

2.88 

3.26 

3.52 

3.30 

2.14 

1.51 

0.91  i,    2.37 

1 

6 

1.02 

1 

1.75 

2.49 

2.03 

2.22 

2.03 

2.39 

2.65 

2.72 

1.85 

1.48 

0.97',     1.97  ; 

1      7 

0.97 

1.66 

1.90 

1.33 

1.28 

1.05 

1.38 

1.54 

1.84 

1.34 

1.26 

0.92 1,    1.37 

1 ' 

'      8 

0.78 

1 

1.33 

1.09 

0.50 

0.27 

0.08 

0.26 

0.37 

0.78 

0.65 

0.84 

0.70      0.64  , 

9 

0.4S 

0.74 

0.17 

-0.34 

-0.69 

-0.82 

-0.71  -0.70 

-0.30 

-0.15 

0.23 

0.34   -0.16 

1 

10 

-0.02 

-0.01 

-0.77 

-1.10  -1.51 

-1.67 

-1.53-1.58 

1 

-1.26 

-0.98 

-0.47,-0.16  -o.gilj 

11 

-0.57 

-0.80 

-1.61 

-1.75 

-2.17 

-2.18 

-2.24  -2.29 

-2.06 

-1.70 

-1.14 

-0.67   -1.60 

1 

1 

Nooo. 

-1.06 

-1.49 

-2.26 

-2.23 

-2.66 

-2.70 

-2.74 

-2.85 

-2.66 

-2.22 

-1.66 

-1.10 

-2.14 

1 

1 

-1.40-1.98 

-2.70 

-2.65 1 -2.98 

-3.10 

-3.18 

-3.29 

-3.08 

-2.53 

-1.94-1.37   -2.51 

2 

-1.50  -2.18 

-2.87 

-2.67,-3.12 

-3.35 

-3.48  -3.58 

-3.29 

-2.58 

-1.94  -1.41 

-2.66!' 

3 

1 

-1.41-2.10 

-2.81 

-2.61 

-3.07 

-3.42 

-3.51 

-3.65 

-3.28 

-2.41 

-1.74  -1.26 1-2.61 

I 

4 

-1.14-1.82 

1 

-2.54! -2.37; -2.80 

-3.25 

-3.37 

-3.43 

-3.04 

-2.06 

-1.38  -0.97; -2.35 

5 

-0.79,-1.37 

-2.10 

-1.97 

-2.32 

-2.78 

-2.90 

-2.92 

-2.57 

-1.59 

-0.99 

-0.64] -1.91 

I 
6 

1 
-0.46  -0.94  -1.59 

-1.46  -1.70 

1 

-2.11 

-2.22 

-2.18 

-1.91 

-1.06 

-0.62 

-0.32,-1.38 

1 

7- 

-0.20  -0.51  -1.06 

-0.901-1.00-1.29 

-1. 40  1 -1 . 31  -1.16 1-0.53 ; -0.30, -0.07 

-0.81, 

1      8 

-0.01-0.141-0.54 

-0.34  -0.29 

-0.42 

-0.49 

-0.46 

-0.42,-0.02-0.03 

0.11-0.26 

'      9 

0.12     0.14 

0.05 

0.20     0.38 

0.47 

0.34 

0.32 

0.26 1    0.42 

0.20 

0.24 

0.26  i 

10 

0.23.    0.37     0.42 

0.70,    0.91 

1.30 

1.10 

1.02 

0.83 

0.82!    0.42 

0.34!     0.71 

1    11 

0.37  i    0.54 

1 

0.90 

1.20      1.51 

2.07 

1.87 

1.70 

1.35      1.15     0.62!    0.41 

1 

1.14 

1 

Mean 

-0.53!    1.24'   3.41  i   6.77    10.37;i3.31 

14.30    13.58    11.46     7.48 

3.76      0.58 

1 

1 

XXXVII. 

1       s 

witzerland.  — Geneva.     Lat.  46"*  12'  N.     Long.  6**  9'  E.  Gr.— Dove. 

Degrees  of  Reaum 

ur.                                                                                 1 

1 

Hour 

Jan. 

Feb.     March.!  April.  ,  May.    \  June. 

July. 

Aug.       Sept.   1    Oct. 
1.63!     1.44'    0.94 

1, 
Nov.       Dec.       Year. 

1 

MMu. 

'    0.45"    0.69      1.26      1.4 1      1.54 

1.98 

2.12 

0.50      0.59!     1.21' 

1                           1 1 

1 

9 

,    0.70     0.96     2.21      2.62     2.60 

1 

3.20 

3.18      2.83,    2.72      1.46      0.73!    0.66!     1.99; 

4 

'     1.01      1..33     2.91 

1 

3.36     3.11 

3.55 

3.82 

3.51 !    3.26.    1.90,    1.02     0.80      2.46, 

f) 

l.in      1.49     2.70      2.87     2.26'    2.38 

247 1    2.82 

2.79'     1.74      1.13     0.97!     2.07; 

I                          1                          1 

s 

1.22      1.22      1.42      0.74'    0.27 

0.13 

0.22 

0.49      0.72'    0.94      0.90 

0.9.)  1    0.77' 

10 

-0.02  -0.25  -0.6S  -1.70  -1.30 

1 

-1.34 

-1.25-1.01   -1.10-0.73  -0.26  -0.14' -0.73 

i             1             1             1            i            1              ' 

N'-on. 

-O.n  -1..30  -1.97  -2.14  -2.42 

I             1            1             1 
-2..54  -2.50,-2.34  -2. .38  -1.86  -1.18 

n 
-1.22i -1.91 

1 

•> 

-l.<^!>  -1.70  -2.82  -2.91  -2.97  i -3.09 '-3.11   -3.17  -3.03  ' -2.35  -1.55,-1.46-2.49; 

4 

-l.:;0  -1.61   -2.70  -2.94  -2.46  -2.87  -2.89  -3.04  -2.86-1.53-1.19  -1.05    -2.20  , 

() 

-O.-vl  -0.90  -1.79  -2.06  -1.40  -1.S9  -2.24  -2.04  -1.74: -0.88  -0.45,-0.43    -1.36, 

( 
1 

S 

-0.09  -0.21  -0.89  -0.70  -0.10!-0.25  -0.58 '-0.38  -0.38  -0.08 

0.03      0.10-0.29 

1 

10 

;    0.20     0.2s     0.31     0.40     0.86      0.78      0.78      0.69      0.57      0.47 

1             i            •                         : 

0.29,    0.18 1     0.49 

1 

Mi'iin 

1.20     0.47  '  2.28     6.81  1  9.18     12.82,14.43    13.71    10.6G     7.73      3..30      0  12  v 

T1j«  numbers  without  Kljn  must  be  added ;  tho«e  vfUVi  ttic  A^  —  tsv>m,\.\»  wv!X>\xaKXR^. 
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XXXVUI. 
SwTZERLAND.  —  St.  Bernard.     Lat.  45°  52'  N.     Long.  9°  22'  E.  Ot^ 
Corrections  lo  bo  npplled  lo  the  M'-nris  of  ihe  Himrs  of  Observation  lo  obtain  th 
Mean  T«tnperslures  of  the  reapeciive  Days,  MqiiIIis,  nnd  of  the  Year.  —  Uovk, 


»- 

Ju. 

?rt.      Mmh.j  Aprtl. 

M.J.  !  Jnne. 

JbIj.      Au(.       fcpt,  1    Ott. 

-■'-1'- 

O.IS 

0.S1 

1.34      1  96 

2.10l     1.72 

1.62 

l.SO 

0.7S 

1.02 

0.69 

0.31      l.lTj 

O.fiS 

O.HI 

1.B8      S.22 

2.43 

1.98 

1.93 

1.S3 

0.97 

1.17 

0.66 

0,31     IJt 

0.S1 

1.09 

1.B2      2.40 

2.73 

2.1S 

2.14 

1.&2 

1.17 

1.30 

0-78 

0.40     IM 

o.ao 

1.2fl 

1.98 1    2.48 

2.81 

2.24 

2.24 

1.94 

1.34 

i.se 

0.89 

0.60!    lili 

1.0S 

1.33 

2.02 

231 

2.flT 

2.14 

2.17 

1.91 

1.11 

1.34 

0.9S 

0.S2      I,«j 

1.0S 

1.34 

1.S4 

2.00 

2.29 

LSS 

1.90 

1.70 

1.35 

1.19 

0.9S 

0.60      1.11 

0.91 

1.42 

1.45 

1.7S 

1.42 

1.44 

1.31 

1.14 

0.92 

0.86 

0.61    IJtl 

0.60 

0.74 

0.7S 

0.70 

0.61 

0.81 

0.82 

0.7« 

0.77 

0.83 

0.61 

0.6O    fl.T» 

0.17 

0.18 

0.00 

-0.16 

-0.0^ 

O.09 

0.10 

0.12 

0.29 

o.oe 

0.26 

o-m!   (I,1H 

^.31 

-0..S 

-0.85 1 -1.06 

-l.IO 

-0.66 

-0.66 

-0.53 

-0.38-0.46 

-0.22  -0.06  -fl.W 

10 

H).T^ 

-1.13 

-1.63 

-1.88 

-1.94 

-1.36 

-1.34 

-1.13 

-0.73 

-0.94 

-0.63  -0.lt  -1.1* 

11 

-l.U 

-l.fl8 

-a.23 

-2.50 

-2.68 

-1.95 

-1.90 

-1.60 

-1.22 

-1.33 

-I.09'-0-71  \-\M 

Mwa. 

-1.34 

-1.98 

-2.S8 

-2.87 

-2.96 

-2.94 

-2  26 

-i.no 

-1.51 

-1.68 

-1.36-0,94  -IJT 

-1.3a 

-2.01 

-2.6! 

-2.98 

-3.06 

-2.B1 

-2.40 

-2.02 

-1.63 

-1.66 

-1.47  -1.03.  ^.n: 

-LSI 

-1.8B 

-2.3S 

-2-78 

-2.89 

-2.*1 

-2.S3 

-1.91 

-l.St 

-1.B9 

-l.S9|-0.99,-lJl 

-0.93 

-1.17 

-1.92 

-2.se 

-2.51 

-2.21 

-2.08 

-1.74 

-1.8t 

-1.39 

-1.16-4)82  -1.M 

-0.65 

-0.117 

-1.34 

-1-79 

-1.99 

-l.SO 

-1.70 

-1.42 

-1.0c 

-1.07 

-0.83  -0.57  -l.!ll| 

-0.33 

-0.43 

-^..73 

-1.17 

-1.40 

-1.33 

-1.26 

-1.06 

-0.70 

-0.73 

-0.46 

-4,-27^^ 

-0.05 

0.04 

-O.lfl 

-0.51 

-0.S1 

-0.80 

-O.B0 

-0.70 

-fl.38 

-0.36 

-0.10 

0.00 -Mf{ 

0.11 

0.39 

0.25 

0.04 

-0.2S 

-0.28 

-0.34 

-0.34 

-0.11 

-0.03 

0.19 

O.Slt!-ll.lll' 

0,2-. 

o.eo 

0.5(i 

0.51 

0.27 

0.20 

0.09 

0.00 

O.IC 

0.24 

0.38 

0.34;    ».» 

O.30 

0.6B 

0.7» 

0.9G 

0.76;    0.63 

0.,10 

0.32 

0.27 

0.17 

0.49 

0-33     !).« 

10 

0.31 

0.72 

0.9fi 

1.33 

1.22 

1.02 

0.89 

0.64 

0.42 

0.67 

O.flS 

0.39    0,18 

" 

o..ia 

0.74 

1.14 

1.66 

1.68 

1.40 

1.26 

0  97 

0.68 

0.95 

0,55 

0.33J  OJS 

Mem. 

-B.:;e'-fl.i;3'-5.72!-2.97i  o.7i 

3.RS 

4.92  1  4.:-2    "2.40  '-0.nl 

-3.fl5'-5.''6|l 

XXXl.X. 

Swi 

ZERLAND.  —  St.  DEB.vAtiD.     Loi.  45°  52'  N.     Long.  S°  22'  E.  Gr.  —  Dove. 

Ih-ETW.  of  limnmiir. 

.I..r. 

Jnn.    1    K.l>.      M.ITh,l  Al.ril, 

JUr.   1  Jan..  1   J„N.       An,.    1    Sr,,t.   |    Oct.     |    No,.    |    P«. 

!_T^ 

Mldn. 

0.31 

0.55 

0.75,     1.19 

1.26 

1.33 

1.03      l.'-8 

0.81 

0.66 

0.33  1    0,2S 

1  <l» 

2 

0.52 

0.7,S 

1.14 

1.64 

1.75 

1.88 

1.62      1.:-3 

1.16 

0.94 

0.42      0.27 

4 

0.S2 

1.06 

l.BO 

1.84 

1.91 

1.98 

l.?2      1.71 

1.34 

1.17 

0.65  1    0.12 

S 

O.G-1 

0.S6 

1.20 

1.50 

1..53 

1.46 

1.46      1.17 

0.98 

0.88 

0.501    0.32 

8 

O.IS 

0-26 

0.14 

-O.Od 

-0.25 

0.01 

0.22      O.lli 

0.0.^ 

0.28 

0.27'    0,1. i 

U.l( 

10 

-0.35 

-O.ill  -1.0(J 

-1.26 

-1.3!)  -1.18,-1.11  ;-0.!H 

-0.86^-0.6S'-0.S4  -0.23 

V-m- 

-1.40 

-l.fifi  -1.74 

-2.11 

-2.15rl.93'-lJ<r-1.77 

-1.sa'-1.45  -1.26  -O.SI 

-1.M 

2 

-1.S7  -1.,SV-l.m  -2.yl  -a.|2'-'2  2:S,-*>.lll    -1!I7  -l.fl4  -1.52  -1.23  -122    H-' 

4 

-0.(2  -n,71|-1.1l  -I-.M  -|,.ni-l.fi-.  -\.l'-i  -|.ao!-n.S9  -O.«6i-0.37  -0.02    Hl-W 

6 
B 

O.I):l      0.17,    0.fl!>  -■i-2li'-().3-.  -n.71'-(l..-i7  -O.lli  -0.26  -0.07|    O.OS      0.^2    -"■'^ 
0.21      0.41      0,111      0.f!l,    0-r.(l'    ll.rt:,i    (1.3*1      U.2ii '    0.26'    0.92      0.70      0.3"      "-'"' 

10 



0,37      OB.-/    O.r.r.'    0.71      0.711      0,.i1      0,5H      0.  Ml'    O.IG      0.43[    0.40      O.40 1'  W- 

Mean. 

-fi.OH  -S.W.1  -li,(i(i'-'(.01   -n.lJ,  1>,71  ■    !.«;?       I.T'l      2.n7    -0.3ti'-5.1G  -fi.if  |l ^ 

AtrsTEU.  —  Kremsmunsteb.     IuU.  48°  3'  N.     Long.  14°  7'  E.  Greenw. 
ctions  to  be  applied  to  the  Means  of  the  Hours  of  OtwiervatitHi  to  obtain  the  true 
on  TemperalureB  of  the  reapective  Days,  MoDths,  and  of  the  Year,  —  Dote. 


).\a 


0,05 


0.10 


-0A2  -0.37 


■1.75-1.86 
-2.05-a.21 


i.n-o.st 

i.i9     0.28 


0.01 


2.  9  -0.12-0.22  -0.13 

2.  8  j  -O.ul-0.28,- 

2.11)  '  -0.06-0.16    o.or 

2,  6  1  -0.21  -0.4l|-0.43 


-0.90  -0. 70  -0.89  -0.(13 


'  -0.21,-0.32  -0.26  -0.33  -0.78  -0.95  -0,68  -O.63j-0.3P 

'  M1.30-O.J2,-0.53!-0.6o|-1. 10-1.22-1.02  -l.02i-0. 

|'-o.2'i-fl..ifi  -o.t7'-o.53-i.oe-i.i4'-o.9i  -o.ss'-o.eo 

-0.  IB  -0.26  -0.20, -0.28  |-O.flB'-0.S7 1-0.58  -O.M -0.24 
-0.42  -O.60'-O.7H  -0.82  - 


-0.26'-0. 


-0.17-0.18 
-0.29 -0.19 -0.1S 

-0.12- 
-0-94  -0.38-0.15 


-0.15i-0.24  -0.25  -0.  IS 
10|-0.2T  -0.69 
-0.5a|-0.25 -0.24 -0.61 
-0.31  -0.19l-0.22-0.SS 

-O.BtI-0.11  -0.31  -0^3 


.lis)     -0.07  -0.17  -0.07  -0.02-0.21  -0.3ll-0.15i-0,17'-0.1l -0,19,-0.13:-0.07|-0,I4  I 

I  I  I  I  '  I  I  I 

1  cm.  |l-0.19-O.S3  -O.OR -O.Ol'    0.03     O-.Iti     0,01 !    0.04  -0.03l-0.2S  -0-2^  -<i.^V-ftf»\ 


:  itMMBiriv\iVb*>\(n— nwLteiitancuA. 


Austria.  —  Salzburg.    Lot.  47°  48' N.    Long.  IS"  V  ^.  Grenv.  ' 

Corrections  lo  bo  applied  lo  llie  Means  of  ihe  Hours  of  Observation  lo  obtain  the  tint  I 
Meoo  TeinperalureB  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove 


IX«rw  Df  R«u<n 

or 

Il«,r, 

j«. 

F*.    |M»=b 

April,  i  W.T.  I  Jo«.  1  Julj.  1  *nr 

6.(1. 

Ort 

s«. 

^'j«. 

SOUd. 

0.51 

070 

1.06 

1.31 

2.03 

a.07J    1.87 

1.57 

1.21 

1.02 

0.48 

0.42     l.lt 

'    0.5H 

0.7! 

I. at 

i.Si 

2.T. 

2.37      S.1! 

1.81 

1.46 

LIS 

0.B5 

0.501   l.» 

0.7S 

or. 

0.61 

1.78 

2S4 

B.S6I    2.86 

2J)5 

1.61 

1.27 

0.81 

0.59  1   l.» 

!  o.ss 

l.OS 

1,76 

2.04 

iSi 

2.73,    2.64 

2.24 

1.87 

1.41 

0.88 

0.7fl  '  l.H 

0.96 

1.0! 

1.S8 

2.21 

3.U 

2.82|    2.62 

2.23 

2.04 

1.5a 

0.91 

DM     IM 

1.03 

1.28 

2.01 

2.37 

3,10 

2.79    2.sa 

1.24 

2.14 

1.72 

1.03 

O.SI,    IM 

1.06 

1.31 

2.14 

2.29 

2.76 

2.4S'    2.31 

2.26 

2.18 

1.77 

1.03 

0.871   1-11 

'    1.09 

i.ssj  2.oe 

1.86 

i.sg 

1.63'    1.81 

1.74 

1.94 

1.74 

1.06 

0.94 1  li7 

'    MS 

i.ai    i.M 

1.061    0.8-1 

O.G3[    0.87 

0.89 

1.13 

1.28 

1.07 

1.00 1  MM 

1    0.91 

0.7B     0.7« 

0.I4-0.1C 

-0.35     O.30 

0.04 

0.33 

0.48 

0.64 

0.74:'  OJI 

10 

0.3S 

0.04-0.06 

-0.67  -0.92,-1.10  -0.97 

-0.76 

-0.53 

-0.35 

0.06 

0-21  -0J» 

11 

-0-26 

-0.63-0.96 

-1.39,-1  .SO 

-1.87-1.63-1.40 

-1.2B 

-1.17 

-0.62 

-0.8B  -1.11 

VOM 

-0.90 

-1,19  -1.75 

-1 .99 1 -2.56 

-2.90  -2.14  -2.18 

-2.00 

-1.S4 

-,.=. 

H).93''-1.TS 

-1.47 

-1.68]-2.26 

-2.48 

-2.ea 

-2.84  -2.SS  -3.69 

-1.4B 

-2.39 

-1.68 

-Ml, -lis 

-1.70 

-1.96-2.55 

-2.74 

-3.08 

-3.03-2.77-2.73 

-2.71 

-2.55 

-I.S5 

-1.64 

-3.U 

-1.68 

-2.0j!-B.ei 

-2.74 

-3.21 

-3.04-2.90  -2.7B 

-2.67 

-2.51 

-1.76 

-1.55 

-j,(i 

-1.40 

-1.80 

-2.65 

-2.60 

-8.27 

-3.00-2.90  -2.85 

-2.66 

-2.21 

-1.37 

-I.IJ 

-!JI 

-1.00 

-1.4B 

-2.86 

-2.,0 

-2.97 

-2.64,-2.84 

-2.46 

-2.09 

-1.63 

-0.85 

-0,Ti 

-L» 

-0.60 

-0.76 

-1 .51 

-1.62:-2.27 

-2.10-2.05 

-1.7S 

-I.SI 

-0.83 

-0.a5 

-0.4S'-1.» 

-0.S1 

-0.27 

-0.76 

-0.76-1.48 

-1.21-1.24 

H).g5 

-0.48  -0-29 

-aio 

-OAsi-W 

-n.arj 

-0.02  -O.IS 

-0.07  -0.43  -0.13  -0.24 

0.06 

0.15 

o.te 

0.11 

0.01 '-^.w 

!    e 

-O.Ol 

0-20      0.1  T 

O.ni      0.48|    0.71      0.67'    0.70 

0.50 

0.4S 

0.24 

O.IT     fl.!"' 

10 

0.12 

o.« 

0.16 

O.Sl      1.03]     1.41 :    1.22      1.09 

0.73 

0.76 

0.31 

0..W     0,73, 

11 

0.2S 

0.33 

0.76 

l.OS      1.30,     1,70      1.56      1.3S 

0.76 

1.03 

0.62 

0.41 

0,91. 

Immh. 

-2  71 

1.U 

3.-19 

6.90     10.42    13.22' 13.931  13.66 

10.30 

7.37 

1.53 

1,63 

XLII. 

G 

RMAN 

v.  — Music 

H.     LaC.  48=  9' N.    Long.  11 

37' f 

.Grc 

cmr.- 

-Dove. 

BeEn™  of  ll«Dmur. 

2.37|     3.021    3.01 


1.30      2.16      2.891     3.611    3.61 


3.27      2.64      2,n3| 


/^ 


XLll. 


Germany.  —  Munich,  Continued, 

lorrections  to  be  applied  to  the  Moans  of  the  Hours  of  Observation  to  obtain  the  true 
Mean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Degrees  of  Reaumur. 


Hour. 

Xuon 
I 
2 
3 

4 
5 

6 

7 

8 

9 
10 
II 

Mean. 


Jan. 


Feb.    jMarrh.    April.     May. 


June. 


-1.70  -1.93 '-2.67  -2.99  -3.28  -2.98 


July. 


-3.14 


Aug.       Sept.   1    Oct    1    Nov.       Dec. 


-3.09  -3.18 '-2.69  -1.94  -1.02 


.  Year. 

I  -2.55 

-2.08 1 -2.31  -3.01  -3.27-3.59  -3.41  j -3.48 1 -3.55  -8.58  ,-3.08  -2.23  -1.83  -2.95 
1-2.15-2.40  -3.24  -3.60  -3.77 1 -3.79  -3.75 '-3.72 '-3.74  -3.15  -2.05  -1.85  -3.10 
'-1.83-2.151-3.17  -3.45  -3.77-3.541-3.83-3.58-3.56  -2.87  -1.75  -1.43-2.91 


-1.03 '-1.67,-2.64  -3.18  -3.41  j -3.34, -3.49  -3.80  -3.24  -2.27 


-0.37-0.94  -1.53  -2.05  -1.94  -2.32  -1.81  -1.29  -0.44-0.12  -0.13-1.09 


-0.47  -0.80 


-0.46-0.95-1.98  -2.51  -2.87^2.80-3.07  -2.76-2.56  -1.27 


;-0.16 

\    0.04 

j    0.23 

0.39 

0.49 

0.61 


-1.02  -0.76  '-2.45 
-0.43  -0.34  i -1.83 


0.22 
0.45 
0.59 
0.77 


0.28 
0.55 
1.02 
1.33 


0.36  -0.74 

-0.84 

-2.99 

0.40     0.41 

0.61 

0.40 

0.91 

1.13 

1.35 

1.20 

1.31 

1.65     1.86 

1 

1.87 

1.69 

2.18 

2.28 

2.41 

0.551 
1.15  j 
1.60 ' 
2.06  i 


0..37 
0.93; 
1.40 
1.80 


0.08 
0.56 

0.88; 

1.14' 

1.34 


0.20 1 

0.44 

0.57! 

0.74 

0.85 


0.06 
0.14 
0.23 
0.33 
0.40 


-0.47 
0.3S 
O.Sl 
1.17 
1.48 


-2.15  -0.12  i  0.75     6.57     9.29  112.74    13.65    12.93  '  9.45  !  6.28  :  1.65    -1.28 


XLIII. 

Bohemia.  —  Prague.     Lat,  50°  5'  N.     Long.  14°  25'  E.  Greenw. — Dove. 

Degrees  of  Reaumur. 


Hour.    I    Jan. 


MMn 
1 
2 
3 

4 
5 

6 

7 

8 

9 
10 
11 

\<>i»n. 
1 

2 
3 
4 
o 

i> 
7 

!S 

10 
11 


Feb.     3Iarch. '  April.      May. 


0.30 

0.52 

1.03 

0.40 

0.60 

1.14 

0.50 

0.71 

1.29 

0.55 

0.83 

1.44 

0.65 

0.89 

1.60 

0.71 

0.99 

1.72 

i    0.77 

1.00 

1.81 

0.68 

0.99 

1.53 

0.73 

0.88 

1.28 

0.62 

r 

0.57 

1 

0.63 

j    0.26,    0.15  -0.11 
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-0.9 
-1.3 

-1.2 

0.9 
14) 
1.1 
1.3 

l.t 
1.4 
1.4 
IJ 

IJ 
0,9 

-IJ 

-2.1 
-2.1 
-2J 
-13 

-1.3 

-o.« 

-0.1 
-O.I 

0.2 
0.1 
OJS 
OJ 

0.3 
0,7 

o.» 

0.6 
0.2 
-D.1 

-0.2 
-0.1 

-0.1 

-0.S 

-fl.S 
-0.1 

-0.7 

u 

u 
u 
u 

u 
u 
u 

IS    ' 

u 

-t).i 

-1.) 

-i.! 

-t.7 

-1.1 
-0.8 

w 

iJ 

M 
1.1 
0.9 

0.1 

-0.i 

^'' 

0,1 
-IJ 

_1.S 

-!.3 

-ts 

-1,5 
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Prussia.  —  IIalle.     Lat.  51*  S(y  N.     Long,  IT  57'  E.  Greenw. 

\s  to  be  npplieil  to  the  Monns  of  the  Hours  of  Observation  to  obtain  the  true 
oniperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Def^reca  of  Reaumur. 


Jan. 


Feb 


IVIarch. 


0.53 
0.56 1 
0.60 
0.66 

0.72 
0.72 
0.65 
0.36 


1.00 
1.14 
1.26 
1.34 

1.36 
1.30 
1.10 
0.53 


April. 


1.36 
1.58 
1.741 
1.82 

1.72 
1.42 
0.94 
0.20 


2.52 
2.86 
3.00 
2.94 


May. 


Juiie. 


3.93 
4.10 
3.7S 
3.10 


2.62  2.18  2.09 
1.98  1.30  1.18 
1.07 1  0.32  j  0.25 
0.03  -0.56  -0.58 


3.91 
3.94 
3.62 
2.95 


0.05  -0.08  -0.66  -0.98  -1.31  -1.34  -1.30  -1.20  -1.14 


July.      Aug. 


Sept. 


3.72 
3.82 
3.56 
2.97 

2.14 
1.24 
0.23 


3.32 
3.57 
3.56 
8.27 

2.64 
1.90 
0.84 


Oct. 


Not. 


2.70.    2.01 


2.99 

3.12     2..37 

3.02     2.41 


Doc. 


Mean. 


0.95 
2.22    0.97; 
1.01 
1.03 


-0.57  -0.20 


2.62  2.25 

1.97  1.90 

0.98  1.32 

0.12  0.33 


-0.45-0.76  -1.18-1.86-2.09 


-0.82-1.29 
-1.09  -1.77 


-1.17  -2.02 
-1.06  -1.86 


-1.73-2.581-2.66 


-2.01 


-1.99-2.10-2.03 


1.00 
0.92 
0.74 
0.30 


-0.71  -0.31 
-1.66  -0.87 


0.46 
0.48 
0.50 
0.54 

0.55 
0.58 
0.55 
0.28 


2.21 
2.35 
2.34 
2.17 

1.82 
1..37 
0.75 
0.02 


-2.68  -2.65  -2.90 :-2.72  -2.44 


-2.06-3.08  -3.14  -3.07  -3.16  -3.35  -3.11 


-2.22-3.32  -3.33  -3.35  -3.46 


-2.10,-3.26 -3.37:-3.46 


-0.86-1.49  -l.86j-2.90 -3.13 -3.23 
-0.53  -1.01  -1.42  -2.39  -2.74  -2.74  -2.76 


-3.54 
-3.29 


-0.30,-0.59 


-0.91 


.-0.13 1 -0.29 -0.52 

-0.00-0.09-0.06 

0.11     0.13;    0.26 


-1.78  -2.24 


-2.22 


-3.53  -3.30 
-3.57-3.27 
-3.30-2.98  -2.82 


-2.86 

-3.01 
-2.76 


-2.84  -2.50 


-1.81 


-0.09  -0.76 
-0.54  -1.46 


-1.35 
-1.66 

-1.73 
-1.52 
-1.14 
-0.75 


-0.90 
-1.08 


-2.06 
-2.45 


-1.09  -2.68 


-2.16-1.97  -1.83  -1.20.-0.40 


-0.94 
-0.74 
-0.42 


-2.56 
-2.27 
-1.83 


-0.20-1.82 


-0.96,-1.58  -1.50  -1.39-1.38-1.12 


0.21  0.30 

0.31  i  0.46 

0.41  0.65 

0.48  0.83 


0.21  0.39 

0.30  0.51 

0.33:  0.51 

0.24'  0.33 

0.13'  0.11 


0.59 
0.79 
0.98 
1.16 


-0.34-0.86 
0.32  -0.10 


0.88 
1.33 
1.78 
2.17 


0.68 
1.64 
2.61 
3.43 


0.42-0.03 


0.51-0.14 
0.37|-0.27 
0.18-0.33 


-0.73 
0.07 

0.90 
1.81 
2.69 
8.42 


-0.07 


0.41 
0.45 
0.44 
0.23 
-0.04  -0.05  -O.33l-O.22 


-0.16 
-0.24 
-0.26 


-0.55 
0.26 

1.09 
1.87 
2.64 
8.29 


-0.01 
-0.08 
-0.16 
-0.16 


-0.59 
0.15 

0.90 
1.61 
2.30 
2.86 


0.34 

0.26 

0.13 

-0.03 


-0.11  -0.16 


-0.11  -0.20 
1-0.15  -0.25 
1-0.0,^,-0.12 


-0.34 
-0.35 


-0.67-0.66 


-0.18 
-0.19 
0.03 
-0.25-0.42  -0.17  -0.^3  -1.13  -1.16 


-0.38 
0.29 

0.87 
1.42 
1.90 
2.83 


0.40 
0.48 
0.30 
0.21 

-0.14 


-0.69 

-0.21 

0.25 

0.68 
1.12 
1.47 
1.77 


0.53 
0.61 
0.56 
0.29 
-0.02 


-0.71  -0.70; -0.65  -0.49-0.35  -0.29 


0.06  -0.16-0.12 


I 


-0.23  -0.36 
-0.26  -0.  \G 
-0.22 '-0.3  J 
-0.19  -0.24 


-0.40|-0.67  -1.02  -1.09 
-0.61-1.13-1.51  -1.55 
-0.56 -1.01  -1.41  -1.41 
-0.32  -0.55  -0.92  -0.95 


-0.62-0.49 


-0.08!-0.00 
-1.16|-0.95 

-1.111-0.82 
-l.62i-l.35 


-4).35 

0.06 

-0.84 

-0.67 
-1.16 


-0.32 
-0.03 
-0.65 

-0.56 
-0.85 


-0.14,-0.03,-0.81 
0.04 
0.21 


0.39 
0.59 
0.76 
0.89 


0.09-0.31 
0.221-0.18 


0.34 
0.37 
0.40 
0.43 


0.65 
1.11 
1.55 
1.92 


0.80  0.18     0.26 

0.39  0.28    0.28 

0.89  0.82    0.22 

0.26  0.25     0.10 

0.04  0.13  -0.05  i 

-0.20 

-0.23 

-0.11| 

-0.38'-0.25'-0.71 


-0.10  -0.36 
-O.I5I-O.37 


-0.07  -0.05 


X 


-0.35.-0.62  -0.S4  -1.37  -1.67 
-0.06-0.12-0.07  -0.18  -0.56 


-0.23'-f).33  -0.20  -0.16     0.37 


-1.47 -1.26;-1.07|-0.77 
-0.96  -0.73  -0.57  -0.48 


-1.66  -1.63-1.63-1.40 
-0.51 '-0.13-0.38,-0.19 


0.24 


0.14     0.00 


-1.16 
-0.15 


-0.09  -0.^(\  -^  A^V-^ 


-0.41-0.26  -0.68 
-0.50 1 -0.27 1 -0.94 
-0.46  j -0.27  -0.85 
-0.87  -0.25  -0.54 

-0.59  -0.34l-l.10 
-0.10  -0.02 1 -0.28 


r-^:vv 


k 


2%e  aumben  without  sign  mual  be  added ;  iWmq  ^'ivYi  xY*  bV^h  —  tdnoxX*  wa^AxwA*^ 
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IU:«OVER.  —  noTTlNOEJf.     Lai.  51°  32'  N.     Long.  9"  56'  E.  Oreentii.        ■ 

Cu-rfLvions  la  Ik?  applied  lo  [lie  Means  of  liie  Hours  of  Observalion  to  obtain  the  Difl 

Mfun  Tfinpej-JiuriiS  of  ihe  reapeclive  Iliiys,  Monllis,  and  of  tlie  Vear.  — Dovs.  J 

"'««""'—'"■                                                        ■ 

.... 

j«i. 

F-b. 

lll.«h 

April. 

M.r, 

JlUW, 

JUIJF. 

Auf. 

S.P. 

Oel 

Mu>, 

PK 

31 

Mom.  1 

0,90 

1.13 

1.58 

2.24 

B.31 

3.43 

3,56 

3.36 

2.31 

,_.g 

0.69 

0.60 

dl 

0.9! 

1.14 

1 

77 

2.49 

3.70 

71 

3.^2 

2.68 

1.73 

0.74 

0.09'  Min 

0.94 

LIB 

2 

01 

2,79 

3,93 

73 

3  92 

S.92 

3.23 

1.94 

0.82 

0.S8 

1,41 

0.99 

1.20 

2 

22 

3.04 

3.91 

57 

3,79 

3.89 

3.63 

2.10 

0.92 

0.68 

Ul 

MS 

1.28 

2 

29 

8.08 

3.55 

10 

3.36 

3.52 

3.62 

2.15 

1.00 

0.62 

M 

l.IZ 

1.20 

a 

10 

2.73 

2.62 

22 

2,59 

2.79 

3.30 

1.99 

1.08 

0.66 

tH 

1.13 

1.14 

1 

77 

2.24 

1,78 

1 

21 

1.40 

1.69 

2.62 

1.58 

0.94 

0.66 

IJI 

1.12 

0.80 

I 

02 

0.89 

0.75 

0 

49 

0,48 

0.56 

1.3B 

1.08 

0.53 

0.M 

tM 

0.S0 

-0.08 

-0 

14 

-0.16 

-0.47 

_o 

55 

-0,65 

-0.68 

-0.22 

-0.21 

0.10 

o.» 

-0.11 

-0.37 

-0.88 

-1 

09|-|.32 

-1.53  -. 

60; -2.22!- 1.84 

-1.4S 

H).82;-0,42 

-0.02 

-1,11 

-1.26 

-1.78 

-1 

871-2  30 

-2.iS9;-2 

53 

-2.-4;-2.83 

-2.45,-1. 14 1-0.99 

-0.74 

-IJ» 

Soon..  . 

-1.83 

-2.17 

-2 

43 

-2.98 

-3.30-3 

19 

-3,48 

-3.52 

-3.37'-2.50 

-1.46 

-i.ia 

^. 

-2.02 

-2.32 

-2 

81 

-3.S7 

-3,82 

-3 

72 

-3.78 

-3,82 

-3.80  -2.89 

-1.56 

-1.42 

-.s. 

-2.03 

-2.23 

-3 

05 

-3.S6 

-3  98 

-1 

03 

-4.09 

-4.15 

-4.00 

-3,98 

-1.80 

-1.28 

'i» 

-1.74 

-1.98 

-2 

88 '-3.48 

-3  95 

-3 

91 

-4,00 

-4,03 

-4.03 

-3.84 

-1.S2 

-ijta 

-1.23 

-1.35 

-2 

48-3.34 

-3.67 

-3 

65 

-3.82 

-3.71 

-3.62 

-3.10 

-0.90 

-0.6« 

-l.« 

-0.79 

-0.59 

^1 

79 

-2.61 

-3-13 

-3 

09 

-3.18 

-3.15 

-2.94 

-1,74 

-0.54 

-0.36 

-» 

-0.33 

•m.oi 

-1 

06 

-1.86 

-2.40 

-2 

20 

-2.40 

-2.32 

-1.97 

-0.94 

-0.33 

-O.ll 

-tJI 

-0.0S 

0.31 

-0 

26 

-0.80 

-1,44 

-1 

16 

-1.30 

-1.09 

-0.87 

-0,30 

0.01 

0.06 

■m 

0.24 

0.B8 

0 

34 

0.04 

0.22 

-0 

15 

0.03 

0.13 

0.05 

0.34 

0.17 

0.30 

0.U 

0.40 

0.82 

0 

78 

0,77 

0.88 

0 

79 

1.09 

1.0B 

0.78 

0,71 

0.30 

0.S0 

0.7* 

0.67 

0.94 

1 

05 

1.30 

1.59 

I 

73 

1.87 

1.62 

1.28 

1.02 

0.42 

0.40 

I.TI 

0.71 

1.01 

I 

30 

1.75 

2.29 

2 

69 

2.62 

2.26 

1.71 

1,35 

0.56 

0.44 

U» 

Midn.  .  . 

0.88 

1.07 

' 

6, 

2.11 

2.S2 

=■ 

01 

S.I8 

2.93 

2.00 

1.44 

0.62 

O.J« 

IJl 

6.  6 

0.40 

0.68 

.» 

0.44 

0.11 

0.01 

0.10 

0.24 

0.77 

0.53 

0.43 

0.26 

m 

7.  7 

0.54 

0.73 

0.76 

0.72 

0,17 

0.OS 

0,05 

0.30 

0.88 

0.64 

0.48 

0.t6 

iJl 

6.  S 

0.fi9 

0.6S 

0.47 

0.27 

0.17 

0.26 

0.B5 

0.71 

0.66 

0.35 

O.BT 

Ml 

9.  9 

0.45 

0.87 

0.32 

0,31 

0.21 

0.12 

0.22 

0,19 

0.28 

0.25 

0.20 

fl.80 

M. 

10.10 

0.10 

003 

-0.02 

-0.01 

0.03 

0.07 

-fl.lS 

-0.11 

-0.09 

O.IO 

-0.00 

0.tB 

7.  2.  9 

-0.17 

-0.09-0.17 

-0.18 

-0.14 

-0.68 

-0.53 

H,,., 

-0.20-0,23 

M).12 

-fl.ll 

-0.1 

6.  2.  8 

-0.22,-0.13  -O.aOJ-0.26 

-0.53  -0.85 

-0.49 

-0,41 

-0.15-0.35 

-0.12, -0.14 

-OJ 

6.  2.10 

-0.11-0.03 

0.0J 

0.1« 

0.0n  -0.03 

0.12 

0.09 

0.26     0.01 

-0.03t-0,« 

U) 

6.  2.  6 

-0.41  -0.36 

-<l.t7 

-0.90 

-1.25  -144 

-..» 

-W, 

-0.82  -0.64 

h,.,.;hu. 

-471 

7.  2 

-0.45  -0.85 

-<IJH 

-%« 

i^ttiilU 

MM  MMAh^TO 

-O.SS;-0.31 

-fl,n 

S.  2 

-0.4«  H1.7» 

-va  aB^^^^^^^^HMH>.ul-0J>r<'"|B 

8.  1 

-0.46  -4).7* 

JS^^^^^^^^^^mhtiaU.u-ixm 

7.  1 

-0.45  -0.M 

^^^^^^^HpH-'-H 

9.12.3.9 

-(l.(W-ft« 

^^^^^^^^^^^^^■Uao  U.H -i.»H 

7.  2.2(9) 

-0  03  Ma^^^^^^^^^^^^^^^^^^^mfMl-'^^'r^^^M 
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PhILwL 
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1 
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LVU. 
Prdssia.  —  Be&lin.     Lai.  52°  30'  N.     Long.  13°  24'  E.  Greetao. 
rrections  to  be  applied  to  the  Means  of  the  Hours  of  Obsenration  to  obtain  the  true 
Mean  Tempemturea  of  the  respeclive  Days,  Months,  and  of  the  Year.  —  Dote. 


April,     Hv<     Jobs-    ' 


Ik- 


0.19r-0.09 

-0.30  -0.66 

-4.55-1.16 
-0.93'-l.<8 
-1.0T-I.73 


1.97  8.03 
1.92  2.69 
1.62     Z.01 


■1.03-1.7S,-2.aO-1.72  -1.78 

i  I 

■1.44-2.37  -2.85  -2.17  -2.26 
■1.97  -2.85  -3.00  -2.25  -2.51 
-Z.20-2.9S  -3.25-2.72-2.76 
-2.281-3.37  -3.34 -2.84  1-2.82 


2.G2I   2.53 

3.06 

3.28     S.IS 


-0.78 -1.46 -2.07  ]-3. 11  -3.11  -2.72-2.73  -8.14 
-0.S6  -1.07 -l-70,-2.57|-2.C9 -2.60  :-2.40  -2.72 
-0.3d  -0.74  l-l  .12  '-2.03  -2.35  -2.86  -2.  le 
-«.!2 -0,46 -0.64 


7S  -0.81  -0.73 

.63-0.49-0.48 

-0.S7  -0-30.-0.2B 

-0.63 -0.11 1-O.IS 


4>.ia  -0.20  -0,27  -0.34  -0.07  -0.57  j-0.39  |-0.30 
0.06     0.0J.   0.05     0.10     O.I3[  0.31     0.38 
0.14    0.2ll   0.39     0.93     0.82^  0.96      1.01 
0.39    0.65    1.37     1.56    1.6s]   1.41 


0.32-0.06-0.311-0.12 

0.14-0,06,-0.40-0.13 
0.30 -O.OS -O.OS  0.03 
O.ial   O.21-O.O5I    0.02 


0.07 -4),09 '-0.33  -0.09  -0.07  -0.11  '-0.09 
-0.17 -0.42 1-0,79  [-0.65  ~0,6S  -O.6lj-0.46 
-0.18 -0.19  [-0.56 -0.49 '-0.36  -0.17  -0.2fi 

0.04    0.21-0,07-0.01     0.06    0.15;  0.13 


-0.16  -0.30 
0.S6  1-0.08 
0,98  I  0.26 
1.20    0.S6 


IzZ-O-lB-O. 


II    0.33:  0.31     0.23    0.08-0.13    0.11-0.22-0.13  1    O.OO ! 


-0.28 
-0.49  -0,3l|-0.ia 
-0.39  -0.17  -0.09 
-0.15  -0.08  -0.03 


miiM  bft  i4hUM>iiiV- 


LVHL 

Germamt.  —  SALTtTFtEN.     lot.  52"  5'  N.     Loag.  8°  40'  E.  Cremw. 

Corrections  lo  ho  upplieii  lo  the  Means  of  the  Hour!  of  Observation  to  ohtoiii  iliciro* 

Mean  Temperaiurea  of  the  rtEpective  Days,  Moatlis,  mi<l  of  tlw  Year.  —  Dote. 


£' 


Hdu™. 

,„ 

F»b, 

Marrh 

.iprl). 

Mif. 

J».h:. 

Julj- 

Am,, 

SriiL 

c. 

»... 

Eo, 

.- 

! 

Mom.  1 

0.00 

l.IO    1.03 

2.11 

2.II 

2.S7 

2.05 

,.„ 

2,12 

1.24 

0.90 

OJl 

l.« 

2 

0.55 

1.22     1.2( 

2.4J 

2.9: 

2.85 

2.21 

2.01 

2.4^ 

1.55 

1.2« 

0.4! 

1,71 

0.80 

i.a?!  i.aj 

2.64 

s.m 

2.9^ 

2.3! 

2.2.1 

2.7J 

l-fii 

1.5; 

0.«i 

1,M 

0.B2 

1.26 

I.S8 

^.62 

S.3T 

2.86 

2.32 

2.26 

2.87 

1.9S 

1.64 

0.7S 

).« 

0.72 

1.1ft 

1.2fl 

2.3a 

B.0« 

2.4T 

1.99 

2.00 

,.„ 

1.97 

1.5S 

0.83 

lit 

0.62 

1.01 

1.06 

1.8C 

B.4i 

1.83 

1.4S 

1.4H 

a.if 

1.7.1 

0.7Sj  I.W 

O.jl 

0.7a 

0.7( 

1.05 

1.4J 

1.02 

0.711 

0.79 

1.34 

1,34 

i.Oj 

0,61 1  W 

0.31 

0.41 

0.2S 

0.20 

0.33 

o.is 

-0,08 

0.08 

0.30 

0.75 

0.62 

0.38 

0,11 

0.08 

-0.03 

-0.22 

-0,63 

-0.S9 

-0.67 

-fl.74 

-0.54 

-0.65 

0.09 

O.tl 

0.«b 

•441 

-0.3a 

-0.6? 

-0.6f 

-i.se 

-1.42 

-i.as 

-1.13 

-i.oa 

-1.47 

-0.6S 

-O.Sfi  -0.2. 

-*Sfl 

-0.74 

-1.02 

-l.Ofi 

-1.9! 

-1.96 

-101 

-163 

-l.SS 

-2,08 

-1.37 

-0.02  -0.|!l 

-i.n 

Noon.  .  . 

-0.91 

-1.43 

-1.39 

-2,32 

-2.31 

-2,39 

-l.BO 

-1.72 

-2.41 

-1.78 

-1.18 

-^M 

-I.TO 

-1.01 

-1.68 

-I  ..til 

-2.S4 

-2,S3 

-2.72 

-2.1  S 

-3.03 

-2.75 

-2.0s 

-,.» 

-0,^ 

-1.W 

-0.9-1 

-1.74 

-I.6J 

-fi.6C 

-2.8t 

-2.91 

-2.3C 

-3.M 

-2.9( 

-2.1a 

-1.66 

-O.S( 

-m 

-0.78 

-1.5^ 

-1.8f 

-2.4S 

-a.72 

-i.9S 

-2.Sli 

-2.4i 

-2.9( 

-3.06 

-1.46 

-m 

-0.50 

-1.29 

-1.33 

-2.21 

-2.66 

-2,71 

-2.24 

-2.30 

-2.70 

-1.76 

-1.22 

-OM 

-1,W 

-0.20 

-o.»o 

-0.fW 

-1.77 

-2,39 

-2.26 

-1.89 

-1.H7 

-2.2B 

-1..H 

-0.92 

-O.Ji 

-1,43 

-0.10 

-O.BI 

-0.H 

-1.22 

-1.94 

-1.62 

-1.32 

-1.22 

-1.S5 

-fl.W 

-fl.fiS 

-0.3! 

-«,» 

0.01 

-0,17 

-0.1.1 

-0.H2 

-1-3] 

-O.Sfi 

-0.62 

0.47 

-0.71 

-0.47 

-0.44 

-0.3< 

-0.51 

0.OS 

0.11 

0.19 

-0.04 

H).65 

-0,09 

0,03 

0.21 

0.12 

HKll 

-0,31 

-0.2- 

-0J)6' 

0.14 

0..'i4 

0.45 

0.4ft 

0.04 

0,fi2 

0.70 

..„ 

0.P1 

O.lfl 

-0.20-0.21;  a.ii  1 

0.21 

O.M 

o.fin 

0.91 

O.BS 

1.22 

].2rt 

1.03 

i.3r 

0.42 

-0.™. 

-O..2|0  67; 

0.22 

0.71 

0  77 

1.34 

1.27 

1.74 

1.52 

1.25 

1.61 

0.66 

0.18 

0.(11 

II 91, 

Midn.  .  . 

0.40 

0.93 

0.90 

1.74 

1.64 

2.18 

1.80 

1,45 

1,86 

0.94 

0.50 

0.1s 

..Ij 

e.  6 

0.2(1 

o.„ 

0.2.--. 

0.29 

0.24 

O.tl 

0,05 

0.13 

0.32 

0.4.1 

0.1fi 

0.21 

0,!J'| 

7.  T 

0.2G 

0.2!) 

0.2S 

0.22 

o.on 

0.08 

0.04 

0.16 

0,32 

0.44 

0.30 

0,17 

«|| 

8.  S 

0.20 

0.26 

0.22 

0.08 

-0,14 

0.03 

0.02 

0,1 -i 

0.21 

0,3? 

D.IH 

0.01 

(1.  9 

O.ll 

0.1t 

0.12 

-0.0h|-0.28 

-0.03 

-0.02 

o.m 

n.os 

0.14 

-0,0s 

-OOH 

0.fii 

10.10 

-0.06 

0.01 

-0.03 

-o.ai  1-0.3- 

-0.08 

O.OK 

0,01 

-0.09 

H).!l 

-o.2i'-o,ib'-».ii 

T.  2.  9 

-0.10 

-0.3? 

_f,,,-'_„  .;„'_„,.,,'_„    1   ,'     „     ,,,'_„     .yL,,   ..- 

-,,     ..       „     -1    -::..-.'^i:>l 

G.  a.  8 

-0.0s'~n.2l'-0.l:l -II.    ■                                              -■       ■'   ■■                   ■■  1-      ■      .■  -ii-i' 

G.  2.10 

-O.0l|-.O.0ii     O.ltl      II  '■                               ■■  1                           ■                <ii'> 

«.  2.  6 

-fl.l4j-0.1I  -^.3iH, -'!.'.:  -.1  :  :   - 1-1  T  :  -' —  -"  :■■  -1.1.  -M..'-  -ii'M  H'-'l 

I.  2 

-0.22-0.1"'-fl.|iJ-(l.--'-n.Bl'-n.n-.'-l).*o!-0.7ii'-0.7hLo.42-0.2rt     0.03-Hl,.H 

B.  2 

_0.:!j  _ll,(i7  _.),7„  _l.-2n -1,1 1 -i.:h -r. 1-1-1,11  U|..t(H1.72 -0.47 ,-O.I0|-<'.'"' 

9.   1 

-0.3.-5 -ri.ii  1  -'l.iiT -1,17-1  1)^  -l,-i"-l-H>-(>,!lr^'-l.2:l-().H7 -0.43 -0.13 -fl.^l 

7.  I 

-i',3"--l'.  17  -I),  n  -1171  -11.-,  1  -11, -'■.-<>.72i -0.113 i-(1.71,-O.3S-Oaai-O.(MI,-0'3" 

fl.i3..i.n 

-n:(T-n,ii7  -n_i,-  -r.-Ji  -i  m  -i.ii  -i.d-  -n.nq  -i.2!i  -«..*'»  -o.fw -n.na-fl.Si 

T.  3.-l{») 

-0.01 -IMI-  - -11. 1-.  -ii.-J-  -ii_ri. -n.ii.-. -Il.02|    U.O3-O.I2.-O.23|-0.0fl-fl-"' 

Dnil.-u 

-n,ri -11-21 -11.11    11. "J    'I.-:    (1  ii-i    rill- -n.o- -n.02 -o.ni|  0-04l  o.io-fl"* : 

LIX. 


Prussia.  —  Stettin.     Lat.  53°  25'  N.     Long.  14°  34'  E.  Greenw. 

^rrections  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
Mean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dovk. 

Begrws  of  Reftumar. 


IIcNir. 

Jan. 

Feb. 

Maich.  April. 

Maj. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Deo. 

1 
Year. 

1 

UidDight. 

0.26     0.54 

0.98 

1.66 

2.21 

2.21 

1.83 

1.93 

1.53 

0.88 

0.50 

0.89 

1.24 

1 

0.38 

0.59 

1.17 

1.91 

2.66 

2.46 

2.25 

2.24 

1.61 

1.01 

0.44 

0.46 

1.431 

2 

0.43 1  0.70 

1.80 

2.15 

3.08 

2.84 

2.62 

2.54 

1.87 

1.13 

0.47 

0.50 

1  68 

8 

0.49 

0.88 

1.41 

2..39 

8.39 

3.10 

2.95 

2.83 

2.11 

1.24 

0.51 

0.56 

1.99 

4 

0.53 

0.89 

1.51 

2.60 

3.68 

8.08 

8.07 

3.08 

2.33 

1.83 

0.65 

0.61 

1.92 

6 

i    0.57     0.97 

1.63     2.67 

3.45 

2.78 

2.85 

8.10 

2.46 

1.40 

0.58 

0.64 

1.92 

6 

0.55     0.94 

1 

1.62     2.40 

1 

2.78 

2.12 

2.21 

2.78 

2.43 

1.42 

0.60 

0.56 

1.70 

7    i 

1 

i 

0.46 

0.S3 

1.37 

1.70 

1.63 

1.17 

1.31 

2.02 

1.98 

1.25 

0.52 

0.46 

1.23 

1 

I 

8 

0.36 

0.66 

0.90 

0.66 

0.33 

0.20 

0.35 

0.96 

1.11 

0.79 

0.43 

0.38 

( 

0.59 

9 

0.22;  0.36 

1            j 

0.23-0.42 

-0.88 

-0.72 

-0.63 

-0.26 

-0.05 

0.16 

0.13 

0.23  -0.18 

10        j 

-0.04  i-0.02 

-0.44-1.36 

-1.87 

-1.54 

-1.33 

-1.40 

-1.11 

-0.55 

-0.22 

-0.03 

-0  88 

11 

-0.36 

-0.58 

-1.06 

-2.07 

-2.62 

-2.18 

-1.96 

-2.23 

-1.96 

-1.28 

-0.60 

-0.35 

-1.48 

Noon. 

1 

-0.63 

-0.93 

-1.59 

-2.50 

-3.09 

-2.59 

-2.46 

-2.93 

-2.58 

-1.68 

-0.90 

-0.64 

-1.88 

1 
1 

1-0.81-1.26 

1                       1 

-1.92-2.80 

-3.36 

-2.90 

-2.81 

-3.38 

-2.88 

-1.98 

-1.06 

-0.86 

-2.17 

2 

-0.90,-1.33 

-2.08-2.94 

I 

-8.50 

-2.99 

-2.99 

-3.60 

-2.99 

-2.06 

-1.06 

-0.94 

-2.28 

8 

1-0.73 

-1.34 

-2.06 

-2.84 

-8.85 

-2.90 

-2.80 

-3.38 

-2.82 

-1.88 

-0.94 

-0.86 

-2.16 

4      ! 

-0.63 

-1.15 

-1.84 

-2.54 

-2.99 

-2.99 

-2.60 

-3.03 

-2.44 

-1.43 

-0.68 

-0.70 

-1.92 

6 

-0.41  -0.83 

-1.43-2.02 

-2.46 

-2.46 

-2.15 

-2.40 

-1.85 

-0.99 

-0.89 

-0.48  -1.49! 

1 

6 

-0.2.1 

-0.46 

-0.90-1.32 

-1.74 

-1.74 

-1.62 

-1.68 

-1.14 

-0.46 

-0.19 

-0.30 ' -0.98 

1 

7 

-0.11 

-0.23 

-0.40 

-0.55 

-0.89 

-0.89 

-0.98 

-0.78 

-0.52 

-0.10 

-0.00 

-0.13 1 

-0.46 

1 
8 

!    0.01 

-0.04 

-0.02 

0.10 

-0.14 

-0.14 

-0.17 

0.02 

0.06 

0.17 

0.18 

-0.06 

-0.00 

9 

O.OS 

0.16 

0..32 

0.68 

0.73 

0.78 

0.48 

0.74 

0.60 

0.39 

0.30 

0.07 

0.31 

10 

;    0.20 

0..30 

0.61 

1.10 

1.30 

1.30 

1.03 

1.20 

1.00 

0.58 

0.43 

0.22,' 

0.77 

t         11 

1 

0.23 

0.42 

0.79 

• 

1.42 

1.76 

1.76 

1.47 

1.60 

1.31 

0.74 

0.60 

0.32 

1.08 

i 

1      6,  6 

0.15 

0.24 

0.36 

0.54 

0.52 

0.19 

0.29 

0.55 

0.65 

0.48 

0.21 

0.13 

0.36 

:     7, 7     ; 

0.17     0.30 

0.48 

0.57 

0.37 

0.14 

0.19 

0.62 

0.73 

0.57 

0.26 

0.14' 

1 

0.38 

8,  s     ; 

0.19 

0.31 

0.44 

0.38 

0.10 

0.03. 

0.09 

0.49 

0.59 

0.48 

0.81 

0.16 

0.30 

9,  9 

0.15 

0.26 

0.28 

0.13 

-0.08 

0.01 

-0.08 

0.24 

0.28 

0.28 

0.22 

0.15 

0.16 

',                   i 
1     10,  10 

O.OS 

0.14 

0.09 

-0.13 

-0.29 

-0.12 

-0.15 

-0.10 

-0.06 

0.02 

0.11 

0.10 

-0.03 

7,  1 

-0.17-0.21 

-0.67 1-0.55 

-0.86 

-0.86 

-0.75 

-0.68 

-0.45 

-0.36 

-0.27 

-0.20  -0.50 ! 

1 , 

7,  2,  9 

-0.13  -0.13 

-0.13-0.19 

-0..38 

-0.36 

-0.40 

-0.25 

-0.14 

-0.14 

-0.08 

-0.14-0.21 

,  6,2,  10 

-0.05 

-0.05 

0.38 

0.19 

0.19 

0.14 

0.08 

0.16 

0.15 

-0.02 

-0.01 

-0.05 

0.09 

1  Daily  cxt. 

1 

-0.16 

-0.21 

-0.23 

-0.14 

0.04 

0.06 

0.04 

-0.20 

-0.27 

-0.32 

-0.28 

-0.15 

-0.16 

E 


Thii  iiuuiben  without  sign  must  be  added  ;  those  with  the  sign  —  must  be  subtracted. 
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Sleswick.  —  Afenbade.     Xo/.  55'  3*  N.     Long.  9"  25'  E.  Gnenv. 
Corrpctloni!  lo  be  np|iU(!i]  la  the  Menus  ot  the  Hours  of  Observation  to  obtain  ihc  ir 
Mean  Tenipcnitures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dovl 


n«n.  <tf  Bwuir. 

„-» 

.„, 

Feh, 

M»•^^ 

April. 

Mv, 

Jaw 

i«l,. 

im. 

S^ 

Ofl. 

».., 

^ 

U-Q. 

Morn.  1 

3 

6 
7 

8 

9 
10 
11 

Noon.  .  . 

2 
3 

4 

6 
6 

7 
S 

9 

10 

11 

Midn.  .  . 

6.  e 

7.  7 

8.  8 

9.  9 
10.10 

7.  2,  9 

6.  3.ID 
«.  2.  6 

7.  8 

8.  I 

9.1 2.3. 9 
7.  2,2(9) 

Diiil.cir 

0.26 
0.31 
0.38 
0.43 

0  44 
0.50 
0.47 
0.89 

0.23 
-0.06 
-0.36 
-0.82 

-0.78 
-0.69 
-fl.61 
-0.38 

-o.ie 

-0.03 

n.oi 

0.0.1 

0.01 
0.02 
0.07 
0.15 

0.24 
0.2J 
0.21 
0.11 

-0.02 

-0.07 
-0.11 

-0.1.7 

-n.2ft 

-0.1  (i 
-0.2,-. 

-o.oti 

0.69 
0.78 
0.79 
O.Ti 

0.69 
0.62 
0.S4 
0.38 

0.10 
-0.32 
-0.7S 
-1,19 

-1.40 
-1.34 
-1,06 
-0.64 

-0.23 
O.OS 

0.18 
0.18 

0.17 
0.22 
0.38 
0.S2 

0,34 
0.36 

0.28 
0,14 
-0,05 

-0.21 
-0.18 

-o.n 

-o.aa 

-0.10 

-n.-ii 
H1.  i;i 

-o..-in 

-0.1  J 

-o.:!i 

0.9fl 

1.26 
1.34 

l.Sl 
l.l!l 

0.90 
0.50 

-0.02 
-0.66 

-1.62 

-1.90 
-1.96 

-1.78 
-1.41 

-0.92 
-0.43 

O.02 
0.33 

0.,^4 
0.66 
0.78 

0,86 

0.SS 

0.16 

0,26 
-0,00 

-0,17 
-0,15 
-0.04 
-0.40 

-o.ris 

-(I  7^1 

-l.'t.ll 

2 
2 

0 

-0 

-1 

-2 

-2 

-2 

-0 
-0 
0 

0 
0 
0 

0 

-0 

0 
-0 

-0 

-1 

-n 

73 

sa 

98 
10 

42 
22 
90 
42 

39 
79 
43 

80 
99 

66 

25 

32 

52 
51 
12 
18 

7, 

'" 

3.18 
3  17 

a.02 

2.71 

222 
1.54 

-0.23 

-1.14 

-1.90 
-2,49 
-2.86 

-8.08 
-3.16 
-3.10 

-2.88 

-2.40 

-1.70 
-0.79 
0,22 

1. 22 

2.05 
2.66 
3.02 

-0.08 
-0.0,^ 
-0.01 
0.01 
0.08 

-0.41 
-l.l'l 

3.82 

a.ao 

3.82 
S.SO 

2.89 
-0.34 

-2.66 

-'•" 

-S.24 
-3.49 

-3  68 
-3.82 

-3.34 
-2,57 
-1.42 

-0.07 

1.25 
2,33 
3.10 

3.57 

-0.82 
-0.30 
-0.21 

-0.07 
O.OS 

-0.54 

-1 .33 
-I.'I2 

-1  2] 

2.80 

2.38 
2.13 

1.78 

,.u 

0.66 
0.30 
-0.29 

-0.87 
-1.40 
-1.80 
-2.09 

-2.28 

-2.21 
-2.02 

-1.70 
-1.18 

-0.57 
0.18 

0.97 
1.63 

2.43 

-0.16 
-0.14 
-0.00 
0.05 
0.12 

0.07 
-0  8(. 

-0Jt9 
-!.■•- 

2.61 

2.66 

2.64 

2.18 

-1.10 
-1.98 
-2.42 
-2.74 

-2.89 
-2.90 
-2.78 
-2.39 

-2.02 
-1.23 

-0.17 
0.40 

1.21 
1.72 
2.25 

1.63 

0.17 
0.15 
0.11 
0.06 
-0.13 

-0.31 

-1;;; 

^1,06 

2.29 
2.54 

2.62 

B.43 

2.02 

0.18 

-0.83 
-1.71 

-2.3S 
-2.79 

-3.03 
-3.08 

:1S 

-1.93 
-1.13 

-0.26 
0.S6 

1,21 
1.61 

;:" 

o.„ 

0-46 
0.37 
0.19 
-0.05 

-0,23 
-0,17 
0,18 
-0,73 

-0.95 
-1.45 
-!.4.t 

-0.23 

1.06 
1.19 
1.30 
1.37 

1.86 
1.25 
0.97 
0,S2 

-0.10 
-0.79 
-1.88 
-1.94 

-2.15 
-2.07 

-1.23 

-0.71 
-0.25 

0.10 
0.34 

0.51 
0.65 
0.85 
0.92 

0.S0 
0.54 
0.43 
0.21 

-0.07 

-0.20 
-0.16 

-0.06 
-0.36 

-0.55 

-0.78 
-0.82 
-0.59 

-0.82 
-O.Oi 

-0.39 

0.51 
0.59 
0.61 
0.68 

0.89 
0.69 
0.61 
0.42 

-0.80 
-0.68 
-0-98 

-1.02 
-0.82 

-o.sa 

-O.BB 
-0.1S 

0.02 
0.03 

0.09 

0.30 
0.42 

0.29 
0.30 

o.as 

0.10 

-o.oe 

t;; 

-0.05 

"■" 

-0.21 
-0.30 

-0.34 
-0.25 

-0.40 
-0.06 

-0,21 

0.31 

0.85 
0.87 
0.S8 

0.40 
0.10 
0.3T 
0.27 

0.10 
-0,15 
-0.48 

-O.oe 

-O.TS 
-0.7» 
-0.69 
-0,S» 

-0.15 
0.02 

o.in 

0,15 
0.1S 
0.21 
0,2G 

0.21 
0.24 

0,13 
0,02 

-0.09 
-O.OT 
-0,06 
-O.Il 

-0.19 

^i 

-0.21 
-0,23 

..» 

-0,19 

i.ts 

1.11 

\M 

iM 
1.18 
0.71 

0.11 

-0.41 
-I.N 
-1.41 

-IJl 

-111 
-1.11 

-J.01 
-I.TI 

-IJO 
-OJO 
-ff.2T 
0.25 

O.Tl 
141 
l,U 
l.« 

0,19 
0.0 
0,!ll 
(1.11 

m 

-».U 

-0,!S| 
0,01; 

-0J9j 

-0.70 

1,^ 

-O.ffl' 

^.„ 

0.01 

LXl. 
Scotland.  —  Leith.     lal.  55°  59'  N.     Long.  3°  10'  E.  Grenw. 

•c  applied  lo  the  Means  of  the  Houra  of  Observation  lo  obtain  the  1i 
Tempeialures  of  the  icsjii'CiivC  Dovs. 


1,  Moniha,  and  of  the  Yeor.  —  Dove. 


-o.n  -0.14 
-o.ii'-o.ao 

-0.  II '-0.02 


-fl.  29 -0.27 
07  i -0.47 
.fiSJ    0.20 


-0.S2  -O.fiO  -<l.4r-0.fl3l-0.56  -0.79 
-(>.;!6-0.:i» -0.74'-l.29!-l.l9 -UlT 
-".27 -fl.fl0'-0  59-1.10  -0.891- 
-<K23'-fl..w! -0.25, -0.45 '-0.36|-fl.JS 


.32;  0.18 
-0.02  -0.79 
-0.S6  -1^ 

.33'-2Jl 


,41  -0.19  -0.B6 
,41  -0.23-0.30 
6-0.19    0.15 


,1-0  27-0  49-0.29     0.20-0.11-0.20 
The  iiu:iiteni  oJiliHil  ligo  inuil  be  utdi 


>.2T  -0.09  -0.25-0.40  -0. 


.77,-0,45-0.61 
■7  -0,53 -«.99 
13-0,50-0.8; 
i3'-0,4l  -0.4T  ' 


ScoTLArtD.  —  1.1 


E  Gwrrcei 


Lat.  55°  59-  N.     L:ws-  3"  lO-  E.  Greenit. 

."1  lo  tlip  Mcnns  of  the  Hours  of  Obsrrvnlion  (o  obtain  ibr  fruC 
of  llie  rtsppciJve  Diiys,  Montlis,  and  of  ilvs  Year.  —  Vwt. 


Hnun. 

Ju. 

.... 

Slmh 

AliriJ. 

M.J. 

.... 

July- 

Aug. 

S-Pl 

va. 

N«, 

■")"-| 

Mwtl.  1 

a 

8 

7 
8 

10 

Noon.  .  . 

a 

3 

111 

Midn.  ,  . 

6.  6 

7.  T 

B.  8 
9.  » 
10.10 

7.  2.  9 
6.  S,  8 
6.  B.IO 

6.  2.  6 

7.  2 

8.  2 

S.  1 
7.  1 

9.12.8.9 

0.17 

0.37 
D.SO 
0.^2 

0.47 
0-47 
0.43 
0.3S 

0.27 
0.07 
-0.15 
-0.16 

-^).63 
-0.70 
-0.71 

-0.59 

-fl.SO 
-0.20 

-n.oi 
om 

0.10 
O.OH 
0.14 
0.17 

0.14 
0.20 

0.M 
O.IU 
o.os 

-O.Ofi 
-0.06 
-O.OB 
-0.11 

-0.16 
-0,10 

0.M 
0.34 
0,S4 
0.42 

0.52 

0.58 
0.55 
0.66 

0.34 
-0.03 
-0.43 

-0.7S 

-1.00 
-0.99 
-1.01 
-0.77 

-0.J2 
-0.21 

-O.OJ 
0.14 

0.44 
0.45 

0.19 

0.26 
0.35 

0.18 

-0.06 
-0.09 
-0.01 
-0.21 

-0.22 

-n.aa 

-fl.-22 

-0.2:i 

-0.29 

c 

0.7S 

o.«a 

1.07 

l.lfi 

1.22 
1.24 
1.10 

0.S0 

0.36 
0.08 
-0.B4 
-1.16 

-1.32 
-1.46 
-1.50 
-1.48 

-1.2B 

-0.95 
-0.53 
-0.20 

0.34 

0.5S 
0.64 

0.16 

0.29 

0.21 

-o.oa 

-0.14 
0.04 
-0.39 

-O-IR 
-<t.:l3 
-O.JH 

-0.55 

-0.04 

^„ 

i.a4 

1.71 

2.0;l 

a  3b 

3,44 
2.36 

1.64 
0.97 

-0.12 
-0.89 
-1.84 
-1.74 

-1.94 
-2.10 
-2.26 
-2.13 

-1.B9 
-l.TO 

-1.09 
-0.36 

0.17 
0.4S 
0.97 
1.19 

0.34 

0.31 
0.03 
-0.21 

-0.13 

-0,03 
0.23 
-0.47 

-0,2S 
-0.-,7 

-0.99 

-o.oe 

0.09 

1.36 
1.51 
1.70 
1.96 

1.80 
I.5« 

1.18 
0.62 

0.00 
-0.47 
-0-89 
-1.22 

-1.49 
-1.68 
-1.71 

-1.86 

:;;» 

-1.16 
-0.52 

0.14 
0.38 
0.75 
1.03 

0.00 
0.01 
0.05 
0.10 
-0.05 

-0.12 
-0.21 

-0.56 

-0.25 
-0.53 
-0.4-1 

-0.69 
-0.06 

o.or. 

1.46 
161 
1.16 
1.77 

1.7S 

1.00 
0.19 

-0.08 
-0.58 
-1.02 
-1.24 

-1.40 
-1.70 
-1.94 

-1.65 
-1.48 
-1.12 

-0.35 

0.22 
0.84 
0.96 
1.19 

-0.06 
0.07 
0.07 
0.13 

-0.16 
-0.23 

i:: 

-0.35 
-0.61 

-0.20 

-0.76 

-0,09 

1.82 
1.90 
2.07 
2.27 

2.04 
1.68 
1.06 
0.51 

-0.10 

-0.61 
-1.00 
-1.69 

-1.91 
-1.94 
-1.98 

-2.03 
-1.96 

-1.5H 
-fl.S6 

O.IB 
0.76 
1.12 
l.J3 

-0.1B 

-0.27 
-fl.04 

0.05 
0.08 

-0.19 

-0.27 
0.18 
-0.73 

-0.38 
-0.H5 

-0.29 

-0.86 

0,12 

I.3I 
1.4-^ 
15i 
1.85 

1.62 

1.45 
1.00 
0.4& 

-0.22 

-0.56 
-0.90 
-1.33 

-1.62 

-1.67 
-1.54 

-0.75 
-0.18 

0.70 
0.99 
1.23 

-0.05 
0.13 

0.15 

0.07 

-0.12 
-0.12 
0.18 
-0.37 

-0.3! 
-0.57 
-0.53 
-0.27 

-0.73 
-0.03 

-0.04 

IIS 

1.46 
1.62 

1.68 
1.56 

0.65 

-0.06 
-0.49 
-0.98 
-1.39 

-t.T4 
-1.90 
-1.8S 
-1.S6 

-1.58 
-1.02 

-0.J3 
-0.07 

0.74 
1.01 

0.27 

0.40 
0.39 

-0.14 
-0.14 
0.07 
-0.15 

-0.3) 
-0.63 
-0.35 
-0.26 

-0.T6 
-0.11 

0 
0 
0 
0 

0 

0 

0 

-1 

-0 

-0 
-0 

0 

c 

0 

0 

-0 
-0 
0 
-0 

-0 
-0 
-0 
-0 

-0 

0 

53 

58 
59 

n 

90 
72 
43 

37 

76 
03 

24 
26 

*7 

■iS 
26 
02 
26 

32 
51 

32 

37 
15 
23 
07 

i 

>1 

27 
42 

26 

iS 

03 

0.56 

0-W 

o.sa 

0.85 

D.ei 

0.57 
0.47 
0.46 

0.25 

t:: 

-0.97 

-1.03 
-l.IJ 

-i.n 

-0.75 

-0.46 
-0.30 
-0.11 

0.02 

0.14 

0.3S 
0.S3 

0.14 

o.ie 

0.24 

0.20 
0.10 

-0.18 
-0.18 
-0.07 
-0.23 

-0.34 

-0.34 
-0.28 
-0.28 

-0.41 

21 

0.3! 
0.29 

0.27 
0.31 

0J4 
0.S6 
0.30 
0.24 

0.14 
-O.Ul 

-0J« 
-0.58 

-0.67 
-0.69 
-0.M 
-0-37 

-0.22 

I'll 
0.13 

0.18 
0.1S 
0.24 
0.26 

0.0T 
0.19 
0.19 
0.15 
0.09 

-0.0.=! 
-0.10 
-0.0,'* 
-0.19 

-0.20 
-4I.S.1 
-0.'J2 
-O.IS 

... 

-0.18' 

i-Oi  - 

1.11 

l.W 

l.tB 
l.l« 

-0,St| 

--;:;:  j 

-].« 

-l-IB 
-14J 

-Mi 

-0.M 
-0.11 

D.30 
0.4« 
ftM 
OJ) 

0.11 

o.» 
U.il 

{!.« 

-0.M  1 
-OAi  . 

m 

-fl.4ll, 

.fl.!7 
-0.lt 

-0.!1 
-OgJ 

■HJD 

LXIII. 


Scotland.  —  Makerstoun.      Lat.  55°  36'  N.     Lang.  2**  31'  W.  Gr. 

ctions  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
;an  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

Degrees  of  Reaamor. 


- 

1  ^ 

Jan. 

Feb. 

March. 

April. 

May. 

Jane. 

July. 

Ang. 

Sept. 

Oct. 

Not.       Dec.   1 

Tear. 

|;    0.67 

0.88 

1.24 

2.30 

2.00 

2.25 

2.10 

1.98 

1.95 

0.88 

0.46 

0.24' 

1.41 

!    0.76 

0.92 

1.37 

2.52 

2.04 

2.43 

2.44 

2.24 

2.15 

0.88 

0.46 

0.16! 

1.53 

1 

','    0.78 

1.08 

1.37 

2.70 

2.33 

2.54 

2.57 

2.38 

2.26 

1.06 

0.60 

0.181 

1.65! 

0.76 

1.06 

1.48 

2.79 

2.55 

2.65 

2.79 

2.66 

2.85 

1.57 

0.60 

0.29 

1.79 

',    0.67 

1.01 

1.66 

2.96 

2.51 

2.43 

2.70 

2.56 

2.48 

1.20 

0.68 

0.40' 

1.77 

0.7S 

0.92 

1.77 

2.88 

2.06 

1.96 

2.21 

2.44 

2.46 

1.40 

0.60 

0.44 

1.66 

0.60 

0.85 

1.73 

2.25 

1.31 

1.12 

1.35 

1.78 

2.22 

1.81 

0.^6 

0.51 

1.81 

1    0.51 

0.99 

1.26 

1.43 

0.48 

0.32 

0.46 

0.91 

1.24 

1.26 

0.66 

0.44! 

0.83 

i     0.53 

0.79 

0.46 

0.36 

-0.25 

-0.61 

-0.39 

-0.09 

0.00 

0.62 

0.66 

0.40, 

0.22; 

1    0.33 

O.OS 

-0.38 

-0.79 

-0.94 

-1.11 

-0.96 

-1.02 

-1.00 

-0.16 

0.08 

0.22 

-0.47 

1-0.22 

-0.72 

-1.12 

-1.86 

-1.52 

-1.68 

-1.69 

-1.78! -1.92 

1 

-0.96 

-0.47 

-0.20 

-1.17 

-0.84 

1 

-1.21 

-1.67 

-2.55 

-2.09 

-2.26 

-2.14 '-2.33 

-2.45 

-1.63 

-0.94 

-0.62 

-1.73 

-1..36 

-1.61 

-2.09 

-3.06 

-2.34 

-2.48 

-2.45,-2.73 

-2.67 

-2.03 

-1.34 

-0.93' 

-2.09 

j'-1.71 

-2.03 

-2.27 

-3.44 

-2.69 

-2.75 

-2.48 

-2.87 

-3.03 

-2.25 

-1.56-1.13: -2.35 

-1.67  -2.05 

-2.36 

-3.57 

-2.65 

-2.67 

-2.52 

-2.98 

-3.12 

-2.20 

-1.47i-0.96;|-2.84i 

-1.29  -1.68 

-2.32 

-3.52 

-2.65 

-2.28 

-2.54 

-2.78 

-2.85 

-1.83 

-0.96  -0.60  -2.10 ' 

1                         1 

1  -0.71, -1.30; -1.80 

-3.05 

-2.27  -1.95 

-2.28 

-2.47 

-2.29 

-1.23 

-0.45  -0.16-1.66 

-0.13 

-0.50 

-1.20 

-2.30 

-1.76  -1.64 

-1.81 

-1.78 

-1.49 

-0.49 

-0.07 

-0.11-1.11 
0.18   -0.53 

|,    0.18 

-0.03 

-040 

-1.39 

-0.98 

-0.95 

-1.34 

-1.07 

-0.60 

-0.09 

0.13 

1     0.29;    0.13 

0.08 

-0.19 

-0.18,-0.40 

-0.59 

-0.18 

0.06 

0.17 

0.17     0.18  |-0.04' 

,    0.31 

0.37 

0.46 

0.52 

0.62 

0.36 

0.35 

0.56 

0.46 

0.40 

0.28     0.18  I    0.41 1 

i     0.29 

0.52 

0.73 

1.21 

1.15 

1.00 

0.95 

1.09 

0.95 

0.64 

0.37      0.24 

0.76 

i    0.27 

0.61 

0.95 

1.74 

1.46 

1.56 

1.48 

1.58 

1.33 

0.73 

0.46'    0.31' 

1.04 

0.22 

0.79 

1.06 

2.08 

1.77 

1.94 

1.70 

1.89 

1.61 

0.73 

0.40 

0.36 

1.20 

- 

!   1.53     0.35     2.06     6.96 

6.86 

10.25 

10.12    10.00 

8.61     6.64 

4.60   1.16 ; 

LXIV. 

Ireland.  —  Dublin.    Lat.  53"*  23'  N.    Long.  6°  20'  W.  Gr.  —  Dove. 

Degrees  of  Reaamar. 

1 

Jan.       Feb.     March.    April. 

May.     Jane.     July.      Ang. 

Sept. 

Oct 

Not.       Deo. 

Tear. 

'    058 

0.53 

1.56 

2.18 

2.53 

2.76 

2.18 

2.22 

1.64 

1.16 

0.53  1    0.36 

1.52 

8  ■    0.80 

0.71 

1.64 

2.40 

2.89 

3.11 

2.53 

2.40 

1.87 

1.42 

0.67 

0.49 

1.74 

5  i    093 

0.98 

1.64 

2.49 

2.31 

2.18 

2.18 

2.53 

1.87 

1.73 

0.76 

0.58 

1.68 

7  1    0.84     0.93 

1.38 

0.58 

-0.22 

-0.89  -0.36 

0.40 

1.07 

1.56 

0.80 

0.53 

0.56 

9      0.36     0.18  -0..31 

-1.11 

-1.24 

r-1.38  -1.10 

-1.16 

-0.76  -0.09 

0.27 

0.36 

-0.50, 

1                       1 

1    -0.98  -0.07 

-1.82  -2.40 

-2.18 

-2.09 

-2.04 

-2.27 

-2.18 

-1.91 

-0.98  -0.71 

-1.71 

1    -1.60,-1.78 

-2.67  -2.93 

-2.62 

-2.40 

-2.27 

-2.62 

-2.67 

-2.44 

-1.66  -1.16 

-2.23 

3   -1.33  -1.47j-2.44  -2.84  -2.71 

-2.31  -2.27  -2  49 

-2.22  -2.04 

-1.11 

-0.67 

-1.99 

6-0.41     0.44  -1.29  -I.82|-1.82 

-1.87-1.64  -1.73 

-1.29-0.84 

-0.27 

-0.18 

!-M4! 

7      0.09     0.18     0.18 

0.04  -0.27 

-0.44-0.27  -0.09 

0.27 

0.04 

0.04 

0.09 

-0.01 

9      0.22,    0.31 1    0.76 

1.20 

1.29 

1.24 

1.20 

1.16 

0.93 

0.58 

0.36 

0.18 

0.79 

1 

1. 

0.36,    0.40 1    1.07i    1.73      1.96 

2.04 

1.87 

1.64 

1.42 

0  84 

0.44 

0.22 

1.17 

4.09 

;  4.75 

5.10 

6.66  1  9.51     11.86   12.48    12.31 '  10.79    7.73     5  99 

4.F8 

The  numbera  without  sign  must  be  added ;  those  with  the  sign  —  must  be  sabtiiAted. 

71 


■ 

^^^LXV^^^^^^^^^^^ 

Russia 

—  CATiiARiNENBUttfi.     Lai.  56'  50'  N.     Lon«.  GO"  34'  E.  GrM 

c 

>rrcL-lions 

\o  lie  applied  to  Ihe  Mi-nns  or  the  Hours  of  Observation  to  oblaia 

Ml'uci  TemperaiuTcs  of  ihe  respective  Duya,  Monihs,  und  of  the  Year.  — ] 

DcSTM  or  Kwimur                                                            | 

Hmra. 

JlUl. 

" 

M>»tL 

April 

M»,. 

Ju.ir. 

Mf. 

Auj. 

S^ 

Oci. 

Hot. 

DM 

Mom.  1 

0.59 

o.„ 

1.S4 

1.9T 

3.09 

3.69 

8.51 

2.49 

1.99 

0.68 

0.47 

OJ 

0.58 

0.89 

2,09 

2,41 

3.B2 

4.15 

3.76 

2.93 

2.27 

0.84 

0.42 

lt.g 

0.53 

0.87 

2.42 

2.87 

3.80 

4.35 

3.96 

3.42 

2.60 

1.04 

0.36 

D.S 

0.48 

0.89 

2.80 

8,21 

3,82 

4.17 

<.0I 

8.78 

2.89 

1.S3 

0.3S 

0.S 

^_ 

0.58 

0.95 

3.11 

3.23 

3.45 

3,54 

3.78 

8.79 

2.98 

1.36 

0.43 

0.1 

^^^k 

■0.5-1 

1.00 

3.15 

2.83 

2.67 

2.49 

3.18 

8.30 

2.74 

1.36 

0.55 

0,7 

^^^H 

0.60 

0.91 

2.76 

1,99 

I.G7 

I.IS 

2.21 

2.29 

2.11 

1.17 

0.64 

0£ 

^^H 

0.S6 

0.71 

1.90 

0.S4 

0.31 

0.17 

0.98 

0.94 

1.1*. 

0.80 

0.60 

OJ 

^^^l. 

0.S7 

0.J7 

O.Bi 

-0.41 

-0.S8 

-1.35 

-0.S4 

-0.48 

0.05 

0.28 

0.87 

0.S 

^^^H| 

-0.01 

-0,33 

-0.T5 

-1.52 

-1.85 

-2.23 

-1.61 

-1.70 

-1.03 

-0,32 

-0.02 

0.1 

^^^F 

-o.so 

-0.97 

-2.03 

-2.34 

-2.53 

-2.79 

-2.72 

-2.55 

-1.93 

-0,89 

-0.49 

-0.1 

Noon.  .  . 

-0.S8 

-1.47 

-S.00 

-2.83 

-2.B8 

-■" 

-8.64 

-3.03 

-2.58 

-1.34 

-0.89 

-OJ 

-1.30 

-1.75 

-S.S2 

-3.04 

-«, 

-s.3e 

-4.33 

-3.26 

-2.9S 

-1.62 

-1.12 

-1,1 

-1.37 

-1.77 

-3.62 

-3.03 

-3,41 

-3.50 

-4.78 

-3.34 

-3. IB -1.69 

-1.13 -l-Sf 

-1.19 

-1.56 

-3.aa 

-2.88 

-3.16 

-3.56 

-4.90 

-3.36 

-3.17 

-1.58 

-O.95l-I.4l 

-0.84 

-1.19 

-2.M 

-2.60 

-3.38 

-8.46 

-4.82 

-3.27 

-2.98 

-1.31 

-0.66 

-I.I 

-0.34 

-0.79 

-2.  JO 

-2.18 

-2.95 

-3.09 

-3.90 

-2.98 

-2.57 

-0.90 

-0.37 

-0.1 

-0.11 

-0.42 

-1.77 

-1.61 

-2.29 

-2.13 

-2.77 

-2.39 

-1J)3 

-0.58 

-0.H 

-OJ 

0.11 

-0.10 

-1.08 

-0.92 

-1.41 

-1.62 

-1.39 

-1.53 

-1.12 

-0.23 

0.01 

-0.1 

0.22 

0.17 

0.31. 

-0.22 

-0.42 

-0.48 

0.03 

-0,68 

-0.26 

0.06 

0.12 

0.0 

0.30 

0.42 

0.32 

0.42 

0.53 

0.56 

1.28 

0.43 

0.62 

0.26 

0.28 

0.1 

0.37 

0.63 

0.90 

0.91 

1.35 

1.51 

2.22 

1.20 

1.13 

0.40 

0.3S 

0.1 

0.36 

0.80 

1.32 

1.29 

2.03 

2.35 

2.84 

1.74 

1.52 

0.48 

0.12 

0.4 

Midn-  .  . 

0.5a 

0.89 

1.62 

1.61 

2.59 

3.07 

8.23 

2.12 

1.77 

0,56 

0.48 

0.5 

6.  6 

0.B1 

0.27 

0.G9 

0.61 

0.19 

0.03 

0.20 

(1.45 

0.40 

0.S9 

0.21 

0.11 

7.  7 

0.3B 

0.42 

O.SJ 

0.S3 

0.08 

-0.17 

0.41 

0.38 

0,49 

0.47 

0.3X 

OJt 

B.  8 

0.39 

0.44 

0.77 

0.31 

-0.05 

-0.33 

0.61 

0.20 

0.46 

0.43 

0.36 

0.41 

9.  9 

0.33 

0.34 

0.49 

0.01  -0.17 

-0.39 

0.47 

-0.03 

0.2» 

0.27 

0.29 

OX 

10.10 

0.18 

0.15 

0.08 

-0.30-0.25 

-0.36 

0.31 

-0.25 

0.05 

0.04 

.... 

OJl 

7.  2.  9 

-O.ld 

-0.11 

-0.18 

-O.Bl-O.Jl 

-0.69 

-0.43 

-0.2i 

-0.18 

-0.09 

W-..»l 

B.  a.  8 

-().2O-(l.20 

-0.28 

-0.14  -0.39 

-<1.50 

-0.52 

-0.I9HP.23 

-U.OB 

-O.IIi'-0.»'-fl 

6.  2.1 D 

-0.15 -0.08 

0.14 

0.24     0,20 

o.n 

0.31 

0.3BJ    0.24 

0.02 

0.0SU.I7|  ■ 

6.  2.  6 

-0.31 

-0.40 

-fl.78 

-0.80  -6.01 

-1.W 

-I.« 

-0.81 1-0.78 

-0.30 

-0,2.  Uj9^ 

7.  a 

-OM 

iM 

^«, 

H,.63 

-0.28 

^.isUj*-! 

8.  a 

-1.00 

-o.ttU-si;-'''"';'^ 

S.  I       1 

,.,  -i 

^^^^^^^^^^^^^^H^ 

1^ 

^^^^^^^h2 

1 

1 

^^^^^H^^ 

LXVI. 
Russia.  —  Catharinenburg.    Lai.  56°  SC  N.    Long.  60®  34'  E.  Greenw. 

i^rrections  to  be  applied  to  the  Mean^i  of  the  Hours  of  Observation  to  obtain  the  true 
Mean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove- 

Degnn  of  Reaumur. 


Uonr. 

i  Midn. 
1 
2 
8 

4 
5 

6 

7 

S 

9 
10 
11 

Moon. 
1 

2 
8 
4 
6 

6 

7 

8 

9 
10 
11 


!'   Jan. 


Feb.    I  March.    April.     Maj. 


0.42 
0.52 
0.52 
0.55 
0.63 
0.68 

0.73 
0.81 
0.88 
0.67 
0.13 
-0.57 


1.07 
1.19 
1.25 
1.41 
1.52 
1.67 

1.76 
1.76 
1.51 
0.78 


1.70 
2.00 
2.23 
2.53 
2.75 
2.85 

8.06 

2.59 

1.46 

-0.06 


-1.04 
-1.39 
-1.50 
-1.28 
-0.85 
-0.50 

-0.22 
0.00 
0.10 
0.17 
0.24 
0.81 


|tMean.]-io.76 


-0.45-1.45 
-1.44  -2.39 


-2.13 
-2.58 
-2.74 
-2.87 
-1.97 
-1.28 

-0.74 
-0.25 
0.08 
0.40 
0.65 
0.86 


-9.50 


2.12 
2.40 
2.82 
8.05 
8.26 
8.24 

2.24 

1.61 

0.31 

-0.81 

-1.99 


2.64 
8.11 
8.49 
8.73 
8.74 
8.27 

2.27 

0.89 

-0.24 

-1.09 

-1.94 


-2.95 

-3.09 

-8.27 

-8.22 

-3.38 

-3.26 

-3.18 

-2.86 

-2.82 

-2.65 

-2.20 

-2.14 

-1.87 

-1.46 

-0.67 

-0.59 

-0.12 

0.13 

0.44 

0.65 

0.94 

1.13 

1.34 

1.58 

-2.62; -2.72 

-8.19 
-3.28 
-8.41 
-3.14 
-2.99 
-2.60 

-1.98 

-0.95 

-0.04 

0.85 

1.53 

2.13 


June. 


July. 


Aug.   I   Sept. 


3.06 
8.51 
8.90 
4.15 
8.92 
8.85 

1.99 

0.61 

-0.53 


2.93 
8.41 
8.86 
4.11 
4.28 
8.66 

2.47 
1.02 
-0.28 


-1.46 1 -1.45 
-2.23  -2.35 


-2.93 


-8.10 


-3.88  -3.58 
-3.48J-3.67 
-3.59 1-3.55 
-8.S7J-3.40 
-3.05  -3.15 


-2.49 


-2.67 


-1.98  -2.14 
-1.171-1.29 
-0.12'-0.16 


0.96 
1.88 
2.51 


0.83 
1.67 
2.36 


2.16 
2.49 
2.76 
8.03 
8.22 
8.14 

2.45 

1.87 

0.18 

-0.97 

-1.72 

-2.64 

-2.99 
-3.04 
-3.02 
-3.03 
-2.83 
-2.37 

-1.66 
-0.79 
0.11 
0.84 
1.89 
1.81 


1.96 
2.31 
2.58 
2.88 
8.06 
8.22 

8.04 

2.27 

0.85 

-0.57 

-1.68 

-2.50 

-8.09 
-3.32 
-3.36 
-3.48 
-8.18 
-2.48 


Oct 


Not 


Dec.     I  Tear. 


0.89 
1.08 
0.99 
1.47 
1.61 
1.67 

1.69 

1.53 

0.91 

-0.03 

-0.78 

-1.46 

-1.73 
-1.99 
-2.02 
-2.23 
-1.61 
-0.96 


-1.56  -0.66 


-0.65 
0.07 
0.67 
1.25 
1.65 


-0.22 
0.06 
0.36 
0.53 
0.74 


-5.831  0.47     6.31     12.08    14.53!  10.61 


0.47: 
0.50 1 
0.52 1 
0.54 1 
0.58 1 
0.61  i 


0.64 
0.65 
0.58 
0.39 


0.47 
0.51 
0.54 
0.58 
0.68 
0.71 

0.82 
0.85 
0.77 
0.33 
-0.22 
-0.72 

-1.03 
-1.25 
-1.23 
-1.11 
-0.79 
-0.47 


-0.26  -0.11  -1.17 


1.66 
1.92 
2.12 
2.33 
2.44 
2.34 

1.93 

1.33 

0.54 

-0.36 


-0.08! -1.28 
-0.71  ':-1.98 


-1.19 
-1.45 
-1.39 


-2.45 
-2.65 
-2.70 


-1.00,-2,54 
-0.61  '-2.21 
-0.33  -1.71 


-0.07 
0.06 
0.16 
0.27 
0.40 


0.02  -0.55 


0.11 
0.26 
0.89 
0.56 


0.02 
0.56 
0.99 
1.36 


6.32 


1.41    -6.11  -11.68 


LXVII. 

Russia.— St.  Petersburg.     Lot.  59**  56'  N.    Long.  30*  18'  E.  Gr.— Dove. 

Degrees  of  Reaumur. 


Veb.     March.   April.     May. 


0.73 
0.99 
1.22 
1.88 
1.56 
1.71 

1.76 
1.57 
.1.07 
0.40 


1.44 
1.68 
1.91  j 
2.11 1 
2.24 
2.28 


2.08 
2.43 
2.70 
2.01 
2.86 
2.38 


1.95     1.72 
1.82     0.93 
0.651    0.14 
-0.05-0.59 
-0.19' -0.78  -1.30 


June. 


1.99 
2.29 
2.56 
2.73 
2.44 
1.97 

1.33 

0.63 

-0.04 

-0.69 

-1.21 


July. 

Aug. 

Sept. 

Oct 

1.77 

1.68 

1.17 

0.52 

2.05 

2.02 

1.38 

0.60 

2.24 

2.24 

1.58 

0.65 

2.43 

2.48 

1.75 

0.73 

2.32 

2.59 

1.87 

0.78 

1.92 

2.40 

1.96 

0.84 

1.33 

1.96 

1.90 

0.90 

0.64 

1.19 

1.47 

0.82 

0.05 

0.42 

0.81 

0.57 

-0.56 

-0.40  j    0.00 

0.20 

-1.12 

-1.07 

-0.71 

1    n.* 

-0.22 

Not.  I    Dec. 


Year. 


0.15 

0.17 

0.17 

0.21 

0.15 

0.27 

0.25 

0.34 

0.30 

0.36 

0.34 

0.34 

0  37 

0..30 

0.32 
0.17 
0.00 


0.2.'* 
0.17 


1.02 
1.21 
1.35 
1.49 
1.53 
1.44 

1.23 

0.87 

0.44 

-0.05 


0.04   -0.54 


-0.86  -1.42  -1.92  -1.711-1.58  -1.64  -l.27i-0.61  -0.20  -0.14,-1.00 


ima  vtUmit  tiga  mnit  be  added  ;  thon  with  tha  ilsa  —  m^oaX^XM  mXAxweXsAu 


^^^H                                                 ^^^H 

^^^^^^L                                RirssiA.  —  St.  Petebsbdrg,  Cnnttntied.                  ^^^^^H 

Corfeetions  to  be  applied  lo  the  Mennsofthe  Hours  of  Observntion  to  obtntn  ifce fl^B 

MfanTcniperowrcsofthe  respective  Uay3,  Months,  and  of  ihe  Yenr,  —  Dom  ]^ 

Bnarrt  of  R»mBnr.                                                                    ^M 

amr.   {  Jul.       trb.   iUDT'h. 

ApHl. 

M.y,  1  Jun..  1  .l«lr,  1  Aug.   |  S-iH.  |    Ort.    |   No.-   |    P«      TM^f 

s™.   ,-O.RS  -0.90 

-I.3I 

-1.93 

-3.30 

-1.99  -l.H9'~2.10-l.73'-0.94  -0.37  -0.30  -ii^H 

i       ,-0.83-0.97 

-1.02 

-2.10 

-a 

41 

-2.17  -2.03  -2.47 

-2.26  -l.75l-0.64   -0.49 

-'•S 

-0.06-1.04 

-I.B8 

-2.36 

-2 

6S 

-2.32  -2.15 

-2.60 

-2.34'-l.»  -0.63|-0.BS 

-■9 

-0.8S  -0.99 

-1.94 

-3.49 

-2 

90 

-2.4SJ-2.29 

-2.64 

-2.3i;-l.O6'-O.46'-0.40 

-I.A 

-0.33 1-0,83 

-1.92 

-2.63 

-2 

92 

-2.60  -2.41 

-2.80 

-2.27  -0.86-0.201-0.31 

-''S 

-0.25  -0.-15 

-1.S3 

-2.31 

-2 

48 

-2.23 

-2.06 

-!... 

-l.76'-0.80  -0.16 

-0.2! 

■^m 

-0.10 -0.?6 

-1,03 

-1.43 

-1 

65 

-1.41 

-1.30  -1.41 

-0.9S  -0.25-0.11 

^.H^>a 

-o.i8'-o.!G  -o.aa 

-0.01 

-0 

74 

-0.71 

-0,63  -0  62 

-0.35  -0.09  -O.OS 

-^'lOn-O-'fl 

-0.11  -0,03  -0.88 

-O.OS 

0 

06 

-O.OS 

0.02      0.09 

0.07;    O.OT 

0,01 

0,0^  -0.^1 

-0.11     O.OS     0,03 

0.47 

0 

79 

0,67 

0.64  1    0.65 

0.10'    0.18 

0.08 

0,03 ;  ojH 

ID 

-0.03     0,17i    0.24 

0.84 

1 

22 

1.25 

1.18      1.06 

0.66      0.33 

0.08 

0.02  J   0^ 

II     1  0.06    o.aol  o.fio 

1.17 

1 

76      1.S5 

t.45,     1.40 

0.91      0-46 

0.1! 

0.11 1:  <dB 

MfHin.  '-T.4I  -6.73  -a.Sel  1.10     7.01  |  11.33   13.39    13.59  I  8.43      3.81    -0  60 

-3.79!  ^1 
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Russia.  —  IIelsingfohs.     Lai.  60°  10'  N.     Long.  24'"  57'  E.  Gr.  —  DovkH 

Dcgrw.  of  n«iimnr.                                                                              ^| 

H™»-  1'  Jm. 

rtb.   Muth 

April. 

M.J.  ;  Jn«. 

J^l,. 

Aug. 

B*pt.  1    O^t- 

"-"-   1    ^    \  »^ 

JflOo. 

0.06 

~^-, 

1.28 

1.81 

1.61 1    2,01 

1,66 

i.se 

0.83 

0-37 

0,18 

0.20 

tiH 

0.13 

0.4S 

1.48 

1.87 

I 

941    2.44 

1.90 

1.68 

1.03 

0.45 

0.15 

0,21 

1^1 

0.1(1 

0.52 

1  Gl 

2 

07 

2 

21 1    2.84 

2.17 

1.99 

1.21 

0..W 

0.18 

0.18 

1^1 

0.23 

0,«7 

1.84 

2 

21 

2 

68      3.04 

2.4S 

2.2s 

1.35 

0.65 

0.23 

0.18 

i^H 

0,35 

0.64 

1.91 

2 

87 

2 

68      2.77 

2.42 

2.49 

1.48 

0.C2 

0.2S 

0.» 

i^H 

0.33 

0,77 

1.98 

2 

34 

2 

28      2.21 

2.05 

2.41 

1.63 

0.67 

0.33 

D.10 

^1 

0.38 

0.92 

2.01 

, 

74 

1 

31      1,31 

1,3S 

1.81 

1.63 

0.7. 

0.3S 

0.03 

i^m 

0.41 

0.99 

1.78 

1 

14 

0 

53      O.BI 

0.5J 

l.ll 

1.28 

0.73 

0.36 

0.01 

0,:*  ( 

0.43 

0,99 

1.04 

0 

17 

-0 

19-0,36 

-0.10 

0.26 

0,58 

0.B7 

0.35 

0.00 

0.3 1 ,  j 

0.39 

0.5S 

0.04 

-• 

73 

-0 

88,-0.B3 

-0.73 

-0.5S 

-0,09  j   0.33 

0.29 

o.oa 

-0.1 8J 

10 

0.09 

-0,20 

-0.89 

-1 

49 

-1 

39  -I.S9 

-i.as 

-1.13 

-0,65-0.15 

0.13 

-0.07 

-uhI 

11 

-0.19 

-0.93 

-MS 

-1 

93 

-1 

76-1.83 

-1.65 

-1.S9 

-1 ,05  j -0.47 

-0.19  1-0.32 

~^H 

Noon. 

-0.72 

-1.25 

-2.36 

-2 

28 

-1 

82' -1.76 

-1.80 

-2.02 

-1.67-0.90 

-0.89 '-0.4) 

-(^1 

-0,7!l 

-1,50 

-2,62 

-2 

46 

-2 

13  -2.06 

-2.13 

-2.26 

-1.62  -1.0S 

-0.-0  -0.16  -l^H 

-0.74 

-1.60 

-2.82 

-2 

56 

-2 

191-2.36 

-2.28 

-2.91 

-1.85  -1.10 

-0,64-0,42  ->^H 

-0.49 

-1.33 

-a.4fl 

-a 

37 

-2 

16  -2.49 

-2.13 

-2.17 

-1.75  -0.95 

-0.50,-0,22  -^^^k 

-0.21 

-0.90 

-2.12 

69 

S2  -2.16 

-1.75 

-1.84 

-1.52  -0,77 

-0.29  -0.02  ->^| 

-0.12 

-0.13 

-1.68 

59 

49-1,89 

-1.48 

-1.64 

-1.20  -0.43 

-0.17      0,03  ->^| 

-0.01 

-0.91 

-0-79 

09 

-1 

Og'-l.BS 

-1.1s 

-1,19 

-0.73  -0.26 

-0.09-0,0!  -4^1 

O.OI! 

n.07 

-0.21) 

~o 

49 

-1) 

IS  -n.nfi 

-0.6S 

-0.64 

-0.27  -0,13 

-0.04      0.0 1  -^H 

H 

-0.10 

-0.14 

0.05  -0.03 

0.00,  0.11  -'^H 

'.I 

il.SJ 

0.38 

0.2SJ    0.05 

0.061    0,11    (^^1 

HI 

1.02 

0.71 

0.481    0.13 

O.tO     O.lSi  "i^H 

1    CMi 

A  -;t      0.5T 

0.18'   0.1)    '^^l 

1.19   -3.41'     ,^H 

^^^^^^^^^^^^^^^^^^^^^^^^^^^l^u^m^^^^^M 
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JTTPclions  to  be  applied  to  the  Means  of  tlie  Hoiira  of  Observotion  to  obtain  the  true 

Mean  Tempcraiurca  of  the  respective  Days,  Jlumlis,  anA  of  the  Year.  —  Dove. 

Juir-     Au).     SspL.      OcL 


13-0.09- 
H  -0.43  - 
:4  -0.73  - 


0.40  -O.IO 

0.97  -0.8( 
).3T-1.4' 
l.ffT  -2,01  - 


1  0.3S     < 

a-o.o»  ~ 

2  -0.5S- 
5  -0.99  - 


-O.SS-' 
-0.8S- 
-0.8!  - 
-0,46-' 


«  -0,1»  -O.J- 
0  -«.3o,-0.48  - 
8  -0.44  - 


-0.10 
-0.15 
-0.13 

-O.IS 


0.-16  -0.6' 


-1.05  -0.9 


•-I8.S.9 
'■   2.2(9) 


1.S7  -0.19  -0.82  -0.75  -0.58  -O.fie  -0.B3  -0.22  - 

i-O.'Ssl-l.as-l.ia  -0.99  -l.ll  -0.83-0,S2- 

i|-0.B7  -1.05  -n.9S  -0.82  -0.97  -0.64  -0,29  - 

-0.16. -0.33 ^-0.e3|-0.54  -0.42 [ -0.4 B| -0.34 

■0,65-0.91-1.29-1.18  - 
■0,06     0.03 -0.07 -0.0 

n.n|-o.ifl  -o.iii-o.Ofi  -o.i! 

;n  niun  be  ndileil ;  thus  wilb  Iba  »£!>—  inuM.^»  wi 


ft,\ft  -tt-Wl  -%.\(i.\ 


p 
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Russia.  —  IlELSiSGroRS.     Ui.  eo"  10'  N.     Lo«g.  24°  57'  E.  Oreenie.         ■ 

Corn-Ttions 

to  be  nr>p)iic(l  lo  ihc  Means  o(  llic  Hours  tif  0))servu1  ion  lo  oblain  [lie  inin 

Mean  Tc 

iiperaiures  of  iho  rcs[Kctivc  l)uya,  Muiiilis,  uiid  uf  tlta  Yenr.  —  Dove,   fl 
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-0.13 

-0.19 

-1.09 

-0.85 

-l.OI 

-0.29 

-0.16 

-0.14 

-0.19 

Nooiu 

0.18 

-0.79 

-2.89 

-1.29 

-1.66 

-1.06 

-0.18 

-0.09 

-0.03 

2 

0.20 

-1.02 

-2.85 

-1.22 

-1.69 

-1.02 

-0.09 

-0.34 

-0.10 

4 

0..30 

-0.11 

-2.88 

-0.82 

-1.64 

-0.60 

0.09 

-0.88 

0.06 

6 

0.18 

0.06 

-0.57 

-0.10 

-0.27 

-0.17 

0.18 

-0.23 

0.09 

8 

0.12 

0.16 

0.46 

0.70 

0.39 

0.09 

0.14 

-0.26 

0.02 

10 

-0.34 

0.21 

1.19 

1.44 

0.79 

0.13 

-0.03 

0.14 

-0.10 

12 

-0.27 

0.22 

1.39 

1.83 

0.89 

0.49 

-0.18 

0.17 

-0.10 

Mean. 

1 

-7.67 

-6.89 

-7.65 

-0.77 

6.91 

-1.62 

-6.66 

-5.66 

-7.66 

LX3 

[V'. 

] 

Norway 

.  —  Bos 

SEKOP. 

LaL  69 

Centigrade 

Long. 

22^  E. 

Greenw, 

1 

Hour. 

Jan. 

Feb. 

March. 

ApriL 

Sept 

Oct 

Not. 

Dee. 

80  Days 

without 

Sun. 

A.M.  2 

-0.32 

0.45 

1.71 

... 

1.50 

0.82 

0.05 

0.44 

0.06 

4 

-0.14 

0.37 

2.22 

... 

1.26 

0.66 

-0.04 

0.52 

0.12 

6 

0.00 

0.62 

2.37 

... 

1.52 

0.91 

0.05 

0.35 

0.10 

1           8 

0.11 

0.32 

1.47 

0.45 

0.77 

0.51 

0.09 

0.12 

0.02 

10 

-0.16 

-0.24 

-1.36 

-1.06 

-1.26 

-0.36 

-0.19 

-0.17 

-0.24 

Noon. 

0.22 

-0.99 

-2.98 

-1.62 

-2.07 

-1.31 

-0.16 

-0.11 

-0.04 

2 

1      0.25 

-1.27 

-3.66 

-1.52 

-2.11 

-1.27 

-0.11 

-0.J2 

-0.12 

4 

0.37 

-0.14 

-2.97 

-1.02 

-1.92 

-0.62 

0.11 

-0.47 

0.07 

■           6 

0.22 

0.07 

-0.71 

-0.12 

-0.34 

-0.21 

0.22 

-0.29 

0.11 

8 

0.15 

0.20 

0.57 

0.87 

0.49 

0.11 

0.17 

-0.32 

0.02 

10 

-0.42 

0.26 

1.48 

1.80 

0.99 

0.16 

-0.04 

0.17 

-0.12 

12 

,                  1 

-0.34 

0.27 

1.73 

2.29 

1.11 

0.61 

-0.16 

0.21 

-0.12 

Mean. 

-9.59 

-7.99 

-9.44 

^-0.96 

7.39 

-2.02 

-8.19 

-7.07 

-9.67 

k 

k               ^ 

E 
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HOURLY    CORRECTIONS 


FOB 


PERIODIC    YARIATIONS 


A  FEIC  A.  — AUSTRALIA. 
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LXXVL 


Africa.  —  St.  Helena.     Lat.  15**  55'  S.    Lang.  5*  43'  W.  Greenw. 

lections  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  the  true 
lean  Temperatures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 

IKjftHJiMi  of  Bflumiar. 


ir. 

Jan. 

In. 

0.76 

^ 

0.85 

> 
• 

0.93 

1.03 

•     1 

1.06 

l.ll 

1.15 

1.16 

1            ! 

0.93 

0.53 

)           1 

1 

-0.05 

1 

-0.62 

m. 

-1.14 

-1.64 

-1.81 

-1.76 

-1.69 

-1.48 

-0.92 

-0.27 

0.26 

0.47 

0.60 

I 

0.69 

m.' 

14.21 

Feb. 


Bfmrcb. 


0.70 
0.76 
0.84 
0.92 
1.00 
1.04 

1.07 
1.08 
0.99 
0.63 
0.06 
-0.55 

-1.06 

-1.46 

-1.67 

-1.78 

-1.66  -1.54  - 

-1.38  -1.27  - 


0.63 
0.71 
0.77 
0.86 
0.92 
0.93 

0.98 

0.97 

0.78 

0.52 
-0.07 
-0.49 

-0.95  - 
-1.28 
-1.48 
-1.62 


-0.91 
-0.33 
0.21 
0.44 
0.55 
0.64 


15.04 


-0.83 
-0.28 
0.18 
0.34 
0.48 
0.55 


15.22 


April. 

.  May 

0.58 

0.52 

0.66 

0.61 

0.70 

0.66 

0.76 

0.73 

0.81 

0.80 

0.86 

0.88 

0.93 

0.88 

0.94 

0.89 

0.85 

0.88 

0.49 

0.46 

-0.04 

-0.08 

-0.51 

-0.47 

-V.OO 

-0.96 

-1.81 

-1.20 

-1.46 

-1.32 

-1.50 

-1.85 

-1.35 

-1.21 

-1.06 

-0.94 

-0.61 

-0.47 

-0.11 

-0.23 

0.20 

-0.12 

0.34 

0.14 

0.44 

0.41 

0.51 

0.45 

14.93 

13.80 

June. 


July. 


0.43  0.48 

0.48  0.58 

0.54  0.56 

0.59  0  62 

0.65  0.66 

0.67  0.69 

0.68  0.72 
0.71  0.75 
0.69  0.72 
0.12  0.41 
-0.04  -0.04 
-0.40  -0.40 

-0.73  -0.76 
-1.04  -1.06 
-1.20  -1.26 
-1.18  -1.24 
-1.03  -1.12 


Aog. 


-0.78 


-0.84 


-0.40  -0.44 
-0.03  -0.07 


0.17 
0.26 
0.32 
0.39 


0.13 
0.23 
0.33 
0.88 


12.48    11.55 


0.43 
0.48 
0.58 
0.68 
0.66 
0.73 

0.74 
0.79 
0.72 
0.48 
-0.02 
-0.40 

-0.80 
-1.12 
-1.25 
-1.81 
-1.13 


Sept. 

Oct 

0.52 

0.62 

0.56 

0.71 

0.62 

0.78 

0.69 

0.86 

0.76 

0.91 

0.79 

0.94 

0.83 

0.99 

0.81 

0.96 

0.72 

0.77 

0.42 

0.38 

-0.05 

-0.17 

-0.55 

-0.66 

Not. 


-0.86  -0.91 


-0.42 
-0.03 
0.15 
0.25 
0.32 
0.38 


11.19 


0.71 
0.78 
0.86 
0.95 
0.99 
1.02 

1.07 
1.03 
O.SO 
0.40 
-0.16 
-0.67 


-0.92  -1.11  -1.12 
-1.25  -1.45  -1.60 
-1.42  -1.67  -1.80 
1.84 
-1.87  -1.64 
-0.99  -1.24 


-1.88  -1.64 
-1.20 


-0.43 
0.01 
0.28 
0.32 
0.38 
0.46 


11.14 


-0.48 
0.02 
0.29 
0.26 
0.49 
0.55 


11.66 


Dee. 


0.73 
0.81 
0.90 
0.98 
1.02 
1.08 

1.09 
1.06 
0.98 
0.48 
-0.09 
-0.56 

-1.08 
-1.52 
-1.80 
-1.82 
-1.76 
-1.38 


-0.66 

-0.82 

-0.04 

-0.18 ' 

0.32 

0..30 

0.48 

0.48 

0.56 

0.58 

0.64 

0.67 

12.J57 

13.23  ! 

Year. 

0.59 
0.66 
0.72 
0.80 
0.85 
0.89 

0.92 
0.98 
0.82 
0.46 
-0.06 
-0.52 

-0.97 
-1.33 
-1.51 
-1.54 
-1..39 
;-1.09 

-0.62 
-0.13 
0.19 
0.33 
0.46 
0.53 


LXXVII. 

RICA.  — Cafe  of  Good  Hope.    Lat.  33**  56'  S.    Long.  19**  39'  E.  Gr.— Dove. 

Degrees  of  Reaointir. 


r 

1           1 

;    Jan     1 

Feb. 

March. 

April.  ! 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

A^vC* 

Year 

l.f)9! 

1.50 

1.51 

1.37 

1.00 

0.88 

1.04 

0.85 

1.07 

1.45 

1.62 

1.85 

1.32 

.     2.80 

1.64 

1.64 

1.49 

1.07 

1.01 

1.20 

1.03 

1.25 

1.62 

1.79 

2.01 

1.55 

1.S9 

1.74 

1.81 

1.61 

1.14 

1.09 

1.33 

1.14 

1.39 

1.72 

1.98 

2.16 

1.58 

2.01 

1.92 

1.92 

1.70 

1.24 

1.16 

1.48 

1.23 

1.54 

1.82 

2.12 

2.30 

1.70 

2.10 

2.00     2.05 

1.88 

1.34 

1..30 

1.53 

1.37 

1.63 

1.92 

2.21 

2.42 

1.81 

i 

1.96 

1 

2.13     2.13 

1.93 

1.46 

1.42 

1.59 

1.53 

1.59 

1.98 

1.92 

2.01 

1.80 

'■     1.06 

1.53 

1.97 

1.98 

1.59 

1.48 

1.73 

1.55 

1.62 

1.26 

0.85 

0.86 

1.46 

i    0.15 

0.70 

1.21 

1.39 

1.41 

1.47 

1.57 

1.22 

0.81 

0.39 

-0.02 

-0.20 

0.84 

i  -0..53 

-0.01 

0.16 

0.36 

0.53 

0.86 

0.77 

0.64 

-0.06 

-0.46 

-0.67 

-0.81 

0.06 

-1.10 

1 

-0.80-0.76 

-0.68 

-0.39 

1 

-0.12 

-0.24 

1 

-0.42 

-0.82 

-1.24 

-1.25 

-1.86 

-0.77 

-1.72 

-1.65  -1.66 

-1.48 

-1.10 

-0.90 

-1.09 

-1.08 

'-1.41 

-1.82 

-1.80 

-1.90 

-1.47 

-2.23 

-2.31 

-2.37 

-2.10 

i-1.64 

-1.46 

-1.72 

-1.63 

-1.85 

-2.25 

-2.24 

-2.25 

-2.00 

The  numbers  without  sign  must  be  added ;  thoaa  wiUi  Um  i&c'^  —  mui^XM  %v^XatME^ai^ 
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LXXVII. 
Africa.  —  Cape  of  Good  Hope,  Continued. 
rCorreeiions  to  be  applied  to  the  Means  of  the  Hours  of  Observation  to  obtain  ihe  true 
MeaQ  Teiuperniures  of  the  respective  Days,  Months,  and  of  the  Year.  —  Dove. 


-2.]5'-2.45  -2.il 


■l,82'-2.08  -2.01   - 


-0.76  -O.ST  1-0.98-0.71  -1.05- 

-0.29-0.38-0.17  0.00!  0.20  -0.01  -0.15 

-0.06  -0.03 !    Oial  0.30'  0.57'    C.60 

0.19     0.26^    0.321  0.S1  0.96      0.92 

O.JO'    0.48'    0.16 1  0.69  1.0B      1.10      1.20 

O.ei      0.69      0.631  0.97,  1.26      I.Bl 


16.81   1S.86    13.00   13.61 


9.81  I  9.96  :  10.06  1 11.01 !  12.43   13.64  1 14.82 


LXXVIII. 
Abstealia.  —  HoBARTOK.     Lot.  42°  53'  S.     Long.  147'"  21'  E.  Gr.  —  Dote. 

IlfgTfH  of  RaOlUDi: 


H«ir.  j^  J.0, 

F.b. 

UuTh.   Api4t.  1  Hit.  I  Jone. 

Jalj.  1  Aug.  1   Brpt,       Oct. 

»«.  |D« 

,»| 

Mldn. 
3 

s™. 

10 
11 

2 

2 
3 
3 
3 

2 
1 
0 
-0 

-2 

-3 
-3 
-3 
-3 
-3 
-2 

-1 

-0 
1    0 

I  1 
I  1 

1    2 
13 

j9 

B9 

20 
33 

62 
48 
27 

93 
92 

61 

82 
91 
GO 
30 
67 

13 

S3 
31 

71 
03 

18 

1 

2 

2 
2 
2 

2 

2 

0 
-0 

-2 

-3 
-3 
-3 
-3 
-2 
-2 

-0 
13 

35 
17 
32 
53 

68 

82 

68 
56 
61 
31 

22 
52 
64 
36 
94 
22 

04 

an 
6^ 

13 
-17 

77 

2 
2 
2 
2 

2 
2 

1 
-0 

-1 
-2 

-3 
-3 
-3 
-3 
-2 
-2 

-0 
-0 
0 
0 

1 
1 

11 

79 
99 
19 
39 

49 
34 

04 
10 
08 
17 
2S 
24 

03 
4B 
63 
43 

92 
02 

81 

45 

82 

47 

m 

1.31 
141 
1.62 
1.7S 

1.85 

2.11 

2.00 
1.30 
0.21 
-0.85 
-1.78 

-2.95 
-3.11 

-2.87 
-2.23 
-1.35 

-^.« 

-0,115 

o.;i-* 
0,57 

O.SI 

i.oti 
9.11 

0.88 
1.03 
1.11 
1.33 
1.31 

1.60 
1.27 
0.45 
-0.46 

-1.29 

-2.00 
-2.42 
-2.53 

-2.32 

-0.B3 

-0,3ti 
0.(11 
0.-*T 
0.42 
a.ii-l 
0,77 

0,66 
0.76 

0.97 

1.16 

1.29 
1.37 
1.26 
0.60 

-0.18 
-0.96 

-1.67 

-2.08 
-2.22 
-2.02 

-0.73 

-0,25 
0.00 

o.ai 

0.21 
0.10 
0.51 

5.!13 

0.72 
0.86 
1.01 
1.16 

1.40 

1.50 
1.50 
1.31 
0.60 
-0.21 
-1.01 

-1.67 
-2.17 
-2.38 
-2.23 
-1.73 
-1.01 

-0.48 
0,12 
0.14 
0.31 
0.50 
USA 

5.21 

1.10 
1.36 
1.43 

1.58 
1.69 
1.82 

1.90 
1.32 
0-44 

-0.52 

-,,. 

-2.28 
-2.73 
-2.91 
-2.71 

-2.20 

-0.61 
-0.1,1 
0.21 
O.r.7 
0.7!) 
0.93 

6,21 

1.51 

1.71 
1.93 
2.06 
2.20 
2.32 

0.93 
-0.21 
-1.21 

-2.09 

-2.70 
-3.14 
-3.25 
-3.10 
-2.53 
-1.59 

-0.65 
0,01 
0.16 
0.79 

i.on 

1.31 

7.97 

2.19 
2.45 
2.68 
2.80 

2.85 

2.60 
1.61 
0.41 

-0.70 
-1.69 
-2. 6  J 

-3.10 
-3.48 
-3.43 
-3.32 
-3.04 
-3.02 

-0.80 
0.05 
0.55 
1.00 
1.34 
1,63 

9..ie 

2.44 

2.67 
2.77 
2,SS 
3.11 

2.99 

2.24 
1.16 
0,01 

-2.10 
-2.89 

-3.43 
-3.72 

-3.67 
-3.33 

-3.12 
-3.30 

-1.01 
0.20 
0.90 
1.41 
1.75 
2.0s 

11.39 

2.45 

3.3S 
3.13 

2.21 
1.03 
-0.21 
-1.27 
-2.16 
-2.85 

-S.3fi 
-S.67 

-3.43 
-3.1a 
-2.56 

-1.3S 
-0.09 

o.sy 

I.5I 
l.DI 

2.25 

12.9.'i 

;::t 

2,26 
S.31 

Ml 
1.61 
O-W 
^.ii 
-I.JS 

-S-Tl 
-S,lO 
^.19 
AM 
-^.51 

-V,i 

-R.K 

fl,Sl 
T.l! 
1,37 

^^ 


v^^aIk  aublrmcl<:d. 


CORRECTIONS    FOR    TEMPERATURE. 


MONTHLY   AND   YEARLY 


!ORRECTIONS    FOR    NON-PERIODIC    VARIATIONS, 


OR 


TABLES 


FOR  REDUCING  THE   MOXTHLT  AVD    YEARLY  MEANS   OF   SINGLE  YEARS 
TO   THE   MEANS   DERIVED   FROM   A   SERIES   OF   YEARS. 
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TABLES 


FOR   REDUCING  THE   MONTHLY  AND   TBARLT   MEANS    OF   SINGLE   TEARS   TO   THE 

MEANS   DERIVED   FROM   A   SERIES    OF   TEARS. 


Observation  show»  that  the  monthly  and  annual  mean  temperature  of  a  place 
>mewhat  varies  from  year  to  year.  No  law,  however,  has  been  as  yet  discovered 
3  to  the  course  of  these  oscillations.  It  follows  that  the  means  derived  from  observa- 
ons  carried  on  during  a  single  year  are  but  approximations  to  the  true  means. 
*hese  last  must  be  obtained  from  observations  made  for  a  series  of  years,  during 
hich  these  irregular  variations  become  insensible  by  compensating  each  other  ;  and 

is  obvious  that  their  accuracy  increases  with  the  number  of  years  which  compose 
le  series. 

Professor  Dove,  having  proved  by  his  researches  that  these  abnormal  temperatures 
bove  and  below  the  average  of  a  whole  month,  or  of  a  year,  are  apt  to  be  felt  simul- 
u[ieously  on  extensive  tracts  of  country,  concluded  that  the  means  of  a  single  year 
3u1d  be  made  available  for  obtaining  the  true  means  of  the  place,  by  being  corrected 
>r  the  non-periodic  variations  by  means  of  normal  stations  in  the  same  meteorological 
zgiofiy  in  which  those  elements  had  been  more  accurately  determined  by  the  obser- 
sitions  of  a  long  series  of  years.  Comparing,  namely,  the  means  of  a  given  year 
ith  the  means  derived  from  the  whole  series,  we  find  a  difference  in  +  or  — ,  which, 
pplied,  with  reverse  signs,  to  the  means  of  the  same  year  in  the  neighboring  station 
»  be  corrected,  will  reduce,  with  a  good  degree  of  probability,  the  means  of  that 
articular  year  to  the  means  which  would  have  been  obtamed  from  a  long  series  of 
ears  similar  to  that  of  the  normal  station. 

The  following  tables,  LXXIX.  to  XCVIL,  have  been  selected  from  those  given  by 
K>ve  in  his  five  papers  on  the  non-periodic  variations  of  the  atmospheric  tempera- 
jre,  to  be  found  in  the  Memoirs  of  the  Academy  of  Sciences  of  Berlin  for  the  years 
838, 1839,  1842,  1848,  and  1853,  to  which  we  must  refer  for  further  details.  They 
umish  normal  stations  for  various  latitudes  ;  the  columns  contain  the  corrections  for 
very  month,- viz.  the  differences,  with  reverse  signs,  between  the  monthly  means  in 
he  year  indicated  in  the  first  and  last  columns,  and  the  means  derived  from  the 
vhole  series,  which  are  contained  in  the  line  at  the  bottom. 
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LXXIX.                                                  ■ 

Region  of  ihe  Monsoons.  —  Madras.                                ■ 

For  Red 

cing  the  ^onlhly  and  Yearly  Means  of  Single  Yean  lo  the  Means  defl 

from  Series  of  Years.                                            ^M 

rkc»«  of  Ruutnur.                                                                            ^M 

Vf« 

I... 

F,b. 

M,r.K 

April, 

M>y. 

Iwo. 

JolT. 

Aug, 

StpL 

Otu      Nor. 

Dk 

~J 

1796 

().00 

0.24 

0.00 

0,36 

-0.10 

-J.48 

-1.16 

-1.15 

-0.31 

-0.28  -0.47 

-0.51 

'^m 

17f)T 

o.cu 

0,53 

0.39 

0.56 
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North  Itauv.  —  Milan  (conlinittd). 
ing  the  Monlhly  and  Yearly  Means  of  Single  Years  to  the  Meana  derired 
from  Series  of  Years. 
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Switzerland.  — Geneva.                                        1 
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from  Series  of  Years.                                               1 
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Sn^TZEBLANU.  —  Geneva  (continued). 
Pbr  Reducing  the  Monthly  and  Ycnrly  Means  of  Single  Years  lo  the  Means  dcri>e< 

from  Series  of  Yeara. 
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0.27 

2.34 

S.36 

1821 

1822 

0.20 

1.27 

S.f}6 

0.47 

1.32 

S.85 

0.27 

-0.85  -0.07 

0.69 

1.60 

-2.32' 

1822 

1823 

-1.17 

1.46 

-0.20 

-0.42 

0.17 

-1.62 

-1.S4 

-1.04  -0.42 

-2.10 

-1.97 

1.04 

1823 

1821 

-0.78 

-0.30 

-1.84 

-2.05 

-1.50 

-2.05 

0.17 

-1.49'-!  23 

-1.58 

0.03 

IJO 

1624 

1825 

-O.07 

-0.S5 

-1.09 

1.69 

-0.63 

0.26 

-0.40 

-0.11 

0.&8 

0.30 

0.54 

2.76 

1825 

Mcaiu. 

-0.12 

1.87 

4.70 

8.79 

13.4.> 

15.81 

17.67 

17.66 

14.70 

9.7S 

7^ 

T^7 

HesDO. 

1826 

-3.23 

1.12 

1.47 

0.34 

-1.01 

-0.06 

0.90 

2.67 

1.22 

0.95 

-1.19 

0.03' 

1826 

1827 

1.49 

-2.15 

1.02 

1.29 

0.90 

-0.07 

1.95 

0.66 

0.24 

0.99|-2.02 

2.56 

1827 

1828 

2.82 

1.00 

0.70 

0.81 

1.22 

0.89 

0.59 

-0.80 

0.86 

0.96!    0.62 

0.94 

1S28 

1B29 

-0.S5 

-0.63 

0.10 

0.25 

-0.06 

-0.83 

0.15 

-0.89 

-0.71 

-1.52-1.28 

-3.87 

1829 

IBM 

-4.14 

-1.74 

1.20 

2.70 

0.57 

-0.49 

0.53 

-0.01 

-0.94 

-0.86 

0.46 

-0.90 

1830 

I8» 

-1.10 

0.46 

1.67 

I.S4 

0.53 

-0.11 

-0.02 

-0.02 

-0.29 

2.16 

OJiB 

0.90! 

1831 

1832 

O.IO 

0.36 

-0.25 

0.45 

-0.40 

-0.83 

0.81 

2.29:-0.39 

0.07 

-0J)2 

0.62' 

1832 

.833 

-O.0B 

3.M 

-0.50 

-0.68 

2.67 

1.23 

-1.29 

-I.i7l-0.IT 

0.59 

0.39 

3.28  i 

1833 

1    1SS4 

S.06 

1.47 

0.35 

-0.70 

2.2S 

1.53 

1.94 

1.07 

2.74 

0.68 

0.7i:-1.18' 

1834 

lim 

1.15 

I.JO 

-0.44 

-0.06 

0.56 

0.15 

1.69 

0.40 

0.22 

-1.34'-2.27 -2.66 

1635 

Ki£ 

0.48 

-0.04 

1.82 

-0.95 

-2.14 

0.17 

0.57 

0.28 

-0.62 

0.14J-0.02     0.30 

1836 

mis. 

B^   6.52 

-2.94 

-1.89 

-2.18 

1.21 

-O.BB 

1.41 

-1.16 

-0.39 

-1.06-0.16 

1837 

HKi 

Sffn-*" 

0.25 

-1.75 

-0.11 

-0.71 

-0.56 

-1.23 

-0.58 

-0.61 

1.18-0J>7 

1838 

^B 

gjk07 

-0.12 

-1.55 

-0.B7 

1.14 

O.'l 

-1.73 

-0..W 

1.11 

1^3     2.81 

1839 

■1 

"°1 

-aj2 

0.71 
-0.S9 

-0.l0'-0.37 
1.82-1.71 

-1.98 

-0.01 
-1.37 

-0.56 
0.09 

-1.74 
0.90 

0.26     0.89 

1840 
1841 

ss     D.rt 

'"*.«-«/     Ojw 

-0J8 

0.02     1.00'-0.19 

0.78 

-1.08-2.18 

-1.03  -0.71 

1842 

.Z^j-0.3i 

0.27 

-1.60-2.56-2.35 

..[     ..        .. 

-0.73 

0.60 -0.24 

0.251-0.83 

1843 
1844 

ml—i.Tt 

0.40 

-1.93!   0.47     0.061-1.53 

l.lOi    0.40,    1.54'    1.74 

1815 

•.I« 

7.0a 

10.77 

13.61 

14.96 

I4.S8 

11.81 

!.«& 

^-«a 

\.Ta 

V^Aswa 

«  be  HitKncinl  -,  ihon  w 
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Lxxxni.                                  V 

South  Ogrmanv.  —  Vienna.                                         ^M 

F..P  ReJ 

iclng  llie  Muntlily  o.ad  Venrly  Meana  of  Single  Years  to  (he  Means  denial 

from  Seriea  of  Years.                                               ^M 

p.,™  of  KMumuf,                                                                      H 

V«r, 

J*n. 

F.b, 

MuclL 

April. 

«^ 

,.,., 

JUIJF. 

Aug, 

a,pi 

Oct. 

.\«T.    1      t»«. 

1775 

-LI* 

1.36 

1.21 

-2..15 

-2.77 

1.32 

-0.41 

1.29 

0.81 

0.26 

©.ag-t'ofl 

1776 

-1.30 

0.57 

0.70 

-Ml 

-2.30 

-0.42 

-0.24 

0.23 

-1.12'-t.63 

-1.32-2,19 

1777 

-1.79 

-1.24 

0.32 

-2.93 

-0.22 

-0,10|-I.17 

0.57 

-1.38-0.53 

0.351-l.M 

1778 

1.93 

-1.04 

0.18 

1.89 

0,04 

-0.48 

1.18 

0.95 

-0.89'h).51 

0.S7 

3.61 

177» 

-1.75 

3.15 

2.27 

3.03 

1.24 

-1.82 

-1.85 

-0.07 

0.65 

1.00 

0.43 

3.01 

1730 

-,.., 

3,04 

2.73 

-1.38 

-0,18 

-0.92 

-0.70 

-0.48 

-,.» 

0.51 

0.19 

-1.S9 

1781 

-0.87 

0.0.^ 

0.77 

0,fi(J 

0.25 

1.11 

-0.06 

2.31 

1.40 

-0.45 

1.31 

0.14 

jTsa 

2.7Z 

-a.8s 

0.60 

-O.OH 

0,34 

1.82 

2.74 

0.85 

0.86 

-0,76 

-I.SO 

0.62 

1783 

8.59 

4.12 

-0.08 

0.65 

1.81 

1.91 

1.66 

1.81 

2.12 

1,59 

0.38 

-2.56 

I73J 

-3.51 

-1.87 

-0.42 

-1.36 

1.69 

0,86 

0.47 

D.19 

1.9S 

-2.« 

0.70 

0.03 

1793 

-0.73 

-0.93 

-S.B3 

-3.01 

-0.67 

-1.47 

-0.83 

-0,86 

3.11 

-0.55 

0.11 

0.17 

ITS6 

0.52 

0.16 

-0.04 

i.ei 

-1. 12 

0.25 

-1.61 

-1.85 

-0.92 

-2.11 

-2.12 

0.60 

mi 

-0.39 

1.47 

0.flS 

-2.11 

1.11 

-0.40 

0.35 

-0.78 

1.10 

0,93 

2.82 

17S9 

2.aa 

0.17 

0,81 

o.os 

-0.36 

1.18 

2.28 

-1. 72 

1.00 

-0.29 

-1.39 

-8.79 

1739 

-0.49 

2.00 

-2.13 

1.19 

2.15 

-0,49 

0.40 

-0.60 

0,37 

0.77 

0,73 

0.21 

1790 

0.86 

2.87 

0.31 

-1.11 

1.20 

1-56 

-1.10 

0,31 

-0.«3 

-0.76 

-0.48 

2.09 

1791 

4.29 

1.01 

1.63 

1.33 

-0.44 

-0.33 

-0.37 

0.67 

-0.81 

-0.10 

-0.46 

0.99 

1792 

O.Sfl 

-1.24 

0.47 

O.SS 

-0,96 

0.62 

0.S8 

0.26 

-0.93 

-Ml 

-fl.24 

0.S8 

1793 

-1.55 

1.27 

-1.00 

-2.10 

-1.23 

-l.OS 

1.81 

1,86 

-0.07 

1,13 

0.64 

1.9SI 

179-1 

3.21 

2.99 

1.9S 

8.71 

1.35 

1,6S 

2.92 

-0,75 

-1.38 

-0.19 

0.33 

-0.9J 

1796 

-1.91 

-1.29 

0.23 

1.81 

-0.05 

1.41 

-1.93 

0,31 

-0,17 

2,75 

-1,00 

2.2S 

1790 

S.23 

1.33 

-2,73 

0.43 

-0.04 

0.14 

0.58 

1.96 

0,31 

-0,11 

-1^ 

1797 

1. 58 

1.02 

-0.71 

2.10 

2  91 

0.68 

1.95 

2.17 

2,01 

1.23 

0.51 

1.11 

1793 

1.9G 

2.B3 

1,40 

0.B5 

0.26 

0.84 

0.14 

1.29 

1.62 

-0.17i-0.6S 

-3.IH 

1799 

-5.31 

-2.09 

-0.83 

-o.ia 

-0.43 

-1.18 

-0.58 

1.00 

-0.50 

0.13 

0.58 

-2.91 

isno 

0.74 

-0.19 

-3.31 

5.57 

1.90 

-1.45 

-0.44 

1.49 

0.27 

-0.40 

1.57 

0.10 

1801 

1.83 

-0.21 

2.47 

O.P0 

1.8a 

-0.8S 

-1.18 

-1.32 

1.37 

1,91 

1.71 

0.91 

1302 

-0.43 

-1.34 

0.89 

0.73 

-1.14 

1,33 

1.02 

1.63 

0.3J. 

2,10 

l.'^l 

MO, 

1803 

-2.68 

-3.4fi 

-0.50 

2,49 

-1.59 

-0,75 

0.23 

0-Oa 

-2.12 

-0,15 

1.24 

0.?T 

1804 

3,42 

-0.59 

-2.44 

O.OS 

0  29 

-0.10 

0.25 

-0.51 

o.so 

0.48 

-2.47 

-2.10 

1803 

-0.4S 

-1.18 

-l.ZB 

-2.16 

-1.85 

-0.79 

-1.26 

-l.fll 

-0.01 

-2.89 

-2.19 

q.!l 

ISOf) 

4.01 

2.12 

1.07 

-2.07 

1.81 

-0,02 

-0.16 

-0.62 

0,36 

-0.80 

\M0 

3.4« 

1807 

l.9fl 

-I.IS 

1.23 

-0.34 

1.2.1 

4.71 

0.17 

1.37 

(l.4< 

isoa 

l.2( 

-0.51 

-1.99 

-1.20 

1.12 

0.15 

1.30 

i.eo 

MS 

-0.97 

-0.32 

-3.6« 

isoa 

-0.08 

1.51 

-1.13 

-2,Si 

0.99 

0,27 

0.2a 

0.79 

0.11 

~  ■      1      ■ 

1.67 

1810 

-0.71 

-0.03 

2,0.1 

-0.74 

0.30 

-1.G5'    0.82 

0.15 

2.28 

H)..8U,.0, 

2.0. 

1811 

-3.5S 

-0.91 

2.0-1 

0,7.-. 

3.12 

4.B2     2..'Sfl 

0.9!) 

0,12 

S.«it     1.30 

41" 

1812 

-2.18 

0.53 

0.67 

-2,67 

0.63 

0.35,-0.87 

-0.52 

-1.32 

2.04'-0.Sl 

-3,911 

lSi:i 

-\.hl 

2,07 

-0.76 

1.H 

«■» 

-lflai-J.-« 

-IBO 

-1.31 

-0.37  -0.21 

0.tt* 

.    ..     -ilM 

-2.15 

-0.73     0.33 

2.111 

1-1 

-1.20 

0.06-1.07 

-2.M 

ISIi. 

^^^^^^^^^^^^^^H 

-«..93 

-0.73  -0.89;-I.li 

a.'tfi' -s.ivl  i.«9[  o.ifi 

^^I^^^^H 

^^^^m^^^^^^^^^^^^^P 

0.1 1     (...■?l'    O.BO-1.31 

^^^^^H 

O.II  -rt.lil    0.5I-1.I1! 

■^ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

^■B 

LXXXIII. 
South  Gerhant. — VtBN»A  (continued). 
lucing  the  Monthly  and  Yearly  Means  of  Single  Years  to  the  Means  derived 
from  Series  of  Years. 


Jan- 
-2.47 

a.a2 
2.Ba 

S.t5 
-8.65 
0.69 
0.19 
-1.66 
-6.31 
-l.« 
0.B5 
-S.35 
4.67 
1.71 
-0.08 
0.M 
-5.10 
1.12 
1.03 
0.33 

Feb. 

0.36 
-1.56 
1.63 

0.68 
2.31 

0.50 
-2.12 
-2.92 
-2.22 
-3.79 
-S.23 
0.26 
0.61 
2.33 
0.32 
1.46 
0.29 
-2.39 
-4.14 

-O.SB 
-3.24 

M«tb. 

-0.86 
-0.72 
3.44 

0.D9 
-1.S9 
0.91 
1.61 
0.88 
-1.87 
-0.44 
0.43 
0.04 
0.24 
-0.29 

0.46 
S.84 
-1.96 

-o.so 

-3.78 

0.63 

I.7S 
1.S7 

1.05 
-0.29 

1.02 

-0.12 
1.65 
1.30 

-0.23 

0.B4 

2.23 
-0.16 
-1.40 
-1.17 
-1.10 

0.00 
-1.18 
-2.44 
-3.85 
-0.55 

0.93 

Mv- 

-?.18 
-3.08 

1.50 
-0.68 
-0... 
-0.31 
-0.3C 

1.19 

0.21 
-2.69 

0.33 
-1.86 
-1.46 

1.20 

1.65 
-0.07 

0.30 
-1.38 
-0.74 

1.06 
-1.05 
-1.02 

July. 

H).96 
-1.83 
1.16 

-*.22 
-0.72 

1.67 
0.63 
-0.32 
0.02 
0.33 
-1.29 
-2.26 
2.61 
0.92 
-0.48 
-2.96 
-1.39 
0.36 
-1.56 
0.55 

AuB, 



2.36 
-0.76 
H).27 

111 

-0.47 

2.06 
-1.06 
-1.49 
-2.62 
-0.04 
-1.01 

0.32 
-2.80 

1.26 

0.19 
-0.78 

0.84 
-2.29 
-2.23 

-1.10 

ftp.. 

-0.71 
0.51 

0.06 

-0.62 
0.69 
-0.57 
-fl.70 
-fl.3l 
-1.81 
-1.66 
-0.86 
-1.22 
2.S5 
0.09 
-0.89 
-2.22 
-0.03 
0.23 
-0.11 
0.24 

0.16 
-0.12 
2.12 

O.SO 

-,.„ 

0.89 
0.82 
-0.82 
-2.12 
-1.69 
2.02 
0.01 
-0.55 
-0.08 
-0.76 
-0.B2 

1.05 
-2.03 
2.04 

Not. 
-0.36 
0.29 

1.74 
-0.32 
-3.48 

0.48 
-3.62 

0.76 
-0.16 
-1.67 

0.23 
-0.89 

-3.77 
-1.00 

-0.74 
-O.Bo 

2.09 

0.28 

_^ 

-1.49 
2.90 

-0.27 

1,78 
0,83 
1.S7 
-6.11 
1.13 
-0.04 
-1.36 
4.03 
1.23 

2.44 

-0.84 
0.70 

-7.72 
2.27 

Ye«. 

1 
-0 

1 

0 
-0 
-0 
-2 

1 
-0 
-2 
-0 
-0 

2 
2 
0 
-2 
-2 

-2 

97 
81 
21 

42 
74 

33 

16 
26 
39 
90 
90 
.^7 
24 
27 
95 
87 
76 

19 

1820 
1821 
1822 
1823 

1824 
182S 

i8ae 

1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1S35 
1836 
1837 
1838 
1839 
1840 
1811 

-1.22 

0.63 

8.89 

.... 

13 

31 1 13.72 

17.14 

16.77 

13.25 

8.51 

S.67 

0.39 

Meana. 

LXXXIV.    SorTH  Gebmast.  — Ratisbon. 

3 
-3 

-2 
-0 

S 
9 

-4 

00 
63 
67 
04 

Si 

te 

16 

m 

20 
.66 
.03 
.86 
93 
99 

-0 
0 
2 

1 
-0 
0 

-2 

-2 

0 

4 
-0 

■ 

2S 
33 
87 
19 

68 

S2 

93 
22 
4S 

S5 
04 
29 
61 

14 

-0.04 
2.17 
1.13 

2.37 
0.S9 
2.27 

2.87 

3.32 
-0.9S 
-1.69 
-6.49 
-2.05 

0.75 
-0.30 
-2.90 

0.91 

1.00 

-0.!» 
1.97 

"';'.' 

2.e<l 
-0.92 

1.84 

3.13 

0,26 
-2.76 
-4.37 

1.32 
-1.S3 
-0.59 

0.61 
-1.21 

l.«l 

-0 
-3 

-0 

0 
0 

3 

0 

1 
-1 
-1 

-2 

-fl 

1 

J. 

2j 
10 
42 

88 
87 
?2 
74 
93 
67 
08 
34 
51 
S3 
62 
20 

0.31 
-0.17 
-0.51 

0.28 
0.81 

-0.34 
1.30 
1.52 
1.92 
0.92 
0.60 

-0.83 

■■" 

0.92 
0.88 

-0.3,^ 

-1.23 
-1.91 

-1.02 
3.20 
-0.38 
0.64 
0.48 
2.02 
1.73 
0.23 
-1.42 
-2.31 
-1.31 
1.66 
-0.29 
-1.19 
-0.35 

-0.60 
0.16 

1.21 

2.38 
0.93 
1.69 
2.36 
-0.28 
0.4S 
0.34 
-1.91 
-1.85 
0.39 

-0.28 
-0.08 

0.17 

O.Ol 
-1,33 
1.40 
1.32 
2.45 
0.80 
0.13 
2.21 
2.06 
-1.30 
0.07 
1.44 
-0.53 
H).87 

1.07 
-0.3B 
2.1S 
1.25 
-1.03 
-1.67 

-2.46 

-0.77 
-1.03 

1.78 
-0.20 

0.27 
-0.37 

0.56 

1.06 
-2.98 
-0-14 

1.31 
1.36 
1.17 
0-23 
0.33 

-2.72 

-0.34 

0.28 
-2.68 

0.99 
-2.14 

0.25 
-0.26 

-2.32 
-0.64 

-1.17 
3.0(i 
3.74 

-0.73 

0.56 

-0.32 
-2.38 

0.10 

0.64 
0.89 

1773 
1774 
1775 
1778 

1777 
1778 
1779 
1780 
1781 

mi 

1783 
1784 
1783 
1786 

1787 
1788 
1739 
1790 

i 

ou 

mte 

n«jtl» 

uLJcn 

mu. 

be 

■ubini 

^«l;l 

<«w\ 

^,^.^*. 

6«-v 

„™vv- 

uiiwa. 

LXXXIV.                                                   1 

South  Gersia.nv. —  Ratlsbon  {continued).                              H 

For  Beducitiff  the  Moothly  and  Yeurly  Means  ol'  Single  Years  [o  tiic  Meaosditril^ 

from  Series  of  Years.                                                ■ 

n^iwof  lt«»niur,                                                                      S 

v„ 

Un. 

FA 

Much 

.tprii.    M.r. 

Ju«,  1  Juir.  !  iuF.    aipt. 

On. 

\o. 

Dtc 

tat. 

1 

1T92 

I^ 

-0.21 

1.41 

1.17-l'.l2 

0.37     0.66;    0.fi*-l.01 

0.05 

0.17 

1I.B9 

17« 

1793 

-i.l7 

1.211 
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Reducing  the  Monthly  and  Yearly  Means  of  Single  Years  to  the  Means 
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So?TK  Gbrmanv.  —  Carlseure  (continued). 
For  Se<}ucing  the  Monthly  and  Yearly  Means  of  Single  Yeara  to 
from  Series  of  Years. 
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1810 

1811 

-2.40 

1.17 

2.79 

1.65 

2.32 

1.55 

0.78 

-0.29 

0.53 

2.92 

1.21 

0.48 

1811 

1812 

-2.09 

1.47 

-0.18 

-3.96 

0.83 

-o.so 

-1.63 

-0.27 

-0.24 

].3S 

-1.42 

-3.80 

1813 

1813 

-0.84 

2.16 

0.57 

1.50 

0.12 

-1.01 

-1.75 

-1.781-1. 15 

0.27 

-0.11 

-0.89 

1813 

1814 

-I.Sl 

-3.24 

-1.58 

1.82 

-1.68 

-1.66 

0.07 

-1.12 

-1.07 

-0.68 

0.82 

2.67 

1814 

IBIS 

-2.3S 

2.31 

2.67 

0.7S 

1.10 

-0.57 

-1.75 

-1.03 

0.09 

0.62 

-1.99 

-1.02 

1815 

1816 

1.38 

-2.00 

-0.27 

0.27 

-2.28 

-2.48 

-2.61 

-3.16 

-0.89 

-0.33 

-2.H 

0.17 

1816 

181T 

3.66 

2.16 

-0.36 

-3.14 

-1.63 

0.87 

-1.47 

-1.40 

1.60 

-2^2 

1.78 

0.13 

1817 

1818 

2.91 

1.12 

0.59 

1.53 

-1.44 

1.00 

0.34 

-1.01 

-0.30 

-0.63 

1.49 

-2.11 

1818 

1818 

1.85 

1.30 

0.75 

1.42 

0.49 

0.15 

0.42 

0.64 

0.49 

-0.15 

-0.7s 

0.31 

1819 

1820 

-1.0B 

0.56 

-1.35 

2.19 

0.22 

-2.16 

-0.96 

0.66 

-1.20 

-0.61 

-1.80 

0.00 

1820 

IBSl 

2.31 

-1.59 

0.73 

1.78 

-1.87 

-2.01 

-2.03 

0.14 

0.17 

-0.68 

2.72 

3.52 

1821 

1822 

2.S2 

2.96 

4.0- 

].75 

2.11 

3.77 

0.66 

-0.14 

0.46 

1.19 

2.68 

-1.31 

1823 

1823 

-2,23 

2.20 

1.05 

-0.09 

1.23 

-1.02 

-1.14 

0.87 

0.24 

-0.27-0.11 

2. 95 

1823 

1824 

1.39 

1.9S 

-0.10 

-0.89 

-1.13 

-0.85 

0.32 

-0.32 

1.0t 

0.66     2.68 

4.09 

1834 

1S2B 

1.93 

0.28 

-0.76 

1.43 

-0.15 

-0.41 

0.85 

0.49 

I.IS 

0.16     1.51 

3.05 

1825 

I8S6 

-3.48 

1.36 

LIS 

0.20 

-1.25 

1.06 

2.12 

2.86 

1.75 

1.94  -0.21 

0.93 

1838 

1927 

-0.55 

-8.10 

1.19 

1.50 

1.25 

1.01 

2.06 

0.00 

1.15 

1.34'-2.01 

2.85 

1827 

1828 

3.IS 

0.41 

1.17 

0.82 

0.74 

1.19 

0.91 

-1.22 

0.48 

0.28!-0.33 

1-85 

1828 

■829 

-2.13 

-2.33 

-0.05 

0.72 

-0.04 

0.31 

0.50 

-1.17 

-0.88 

-0.60-1.88 

-4.97 

1829 

If    1830 

-5.83 

-2.98 

2.14 

3.21 

0.81 

-0.22 

0.86 

-0.13 

-1.01 

-0.17     1.31 

-0.32 

1830 

1881 

-0.88 

0.9fi 

1.68 

1.83 

-0.60 

-0.81 

0.36 

0.40 

-0.81 

3.26 

0.30 

1.61 

1831 

1832 

0.10 

-0.27 

0.23 

0.96 

-0.88 

-^).49 

-0.01 

1,02 

-0.59 

0,18 

-0.68 

0.96 

1832 

1833 

-3.113 

3.41 

-0.71 

-0.7B 

2.91 

1.45 

-1.24 

-a.23 

-1.08 

-0.17 

fl.51 

4.43 

1833 

isaj 

6.74 

0.29 

0.76 

-1.12'    I.H7 

1.12 

2.76 

1,35 

1.82 

0.63 

0.79 

0.29 

1834 

18*9 

1.77 

1.74 

0.U 

-0.90!-0.6« 

0.13 

1.46 

-0.17 

-0.03 

-0.83 

-2.92 

-2.23 

1835 

i8a« 

0.48 

-0.88 

3.27 

-0.66  ■-!  .99 

0.47 

0.21 

0.47 

1.67 

0.82 

0.66 

1.5B 

1836 

J^ 

1.30 

0.80 

-1.86 

-2.38-2.0B 

1.26 

-0.S6 

1.24 

-1.66 

0.28 

0.16 

0.72 

1837 

-*.Ba 

-2.13 

0.21 

-3.36-0.33 

-0.21 

-0.36 

-1.20 

0.44 

-0.03 

I.IO 

-0.52 

1838 

■"*-' 

a.S7 

-0.73 

-2.24' -0.54 

2.38 

0.16 

-0.47 

0.09 

1.30 

1.49 

3.30 

1839 

-a.62 

1.2a  -0.5! 

0.23 

"'•"" 

0.34 

-0.22  -2.04 

1.81 

±!! 

1840 

4.98 

8.31 

12.40 

14.43 

15.80 

15.41 

12.60 

8.30 

^ 

1.35 

Means. 
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LXXXVIf. 

NoRTtI   GeHMAKV.  —  BERLiK. 

for  Ri!(lucing  llie  Mouthly  snd  Yearly  Means  of  Single  Yea 
from  Sotvai  of  Years. 

Dufraa  of  it«umuc. 


I  to  the  Means  dcrivei 


Ymt. 

2.44 

M>ich 
1.50 

April. 
0.6B 

2.39 

Julj. 
3-13 

1.B6 

&P1. 
0.0s 

Om, 
0.86 

2.09 

-1.02 

T. 

ITIB 

i7ia 

1720 

2.27 

0.40 

-0.U 

O.TC 

1.3-I 

0.94 

2.01 

0.31 

0.K 

1.62 

-0.03 

1.47 

]7» 

1731 

2.38 

-1.86 

-1.53 

1.2.1 

-0.B1 

1.21 

-0.67 

-0.17 

0.54 

0.40 

1.69 

0.07 

1711 

1728 

I.M 

-2.28 

2.39 

o.es 

1. 24 

0.26 

-0.3fi 

-1.36 

-0.K 

0.66 

-O.Sfl 

-1.61 

I7» 

1729 

-3.1H 

-1.46 

-8.67 

-2.11 

17H 

1-30 

1.64 

0.20 

0.29 

0.70 

0.00 

0.12 

-0.B2 

-0.03 

-0.89 

-2.S5 

1.99 

-0.48 

I7J0 

ITSl 

-2.0(1 

-I.7S 

-0.67 

-1.67 

-1.31 

-0.88 

-l.t) 

-0.62 

-0.2( 

l.rtS 

0.67 

0.26 

IJJl 

1732 

-1.50 

1.34 

1.0.1 

1.3-1 

o.aa 

-1.5-1 

-1.95 

-0.9f 

-O.S-1 

1.14 

-0.7R 

-3.98 

ml 

1733 

2.09 

2.64 

O.bt 

l.BH 

-1.77 

-2.71 

-0.38'-0.91 

-2.0i 

-0.53 

0.21 

2.46 

17U 

1734 

2.51 

1.B6 

0.S5 

-4).54 

-1.28 

-0.62 

-0.93 

-0.54 

0.85 

-2.85 

-1.03 

17W 

1733 

1.79 

0.S0 

1.81 

1.49 

-0.67 

-0.33 

-1.38 

-0.84 

0.91 

-1.01 

-l.ft7 

-0.17 

173<i 

-0.0f 

H..92 

-0.73 

0.85 

-0.86 

-0.R7 

-0.24 

0.64 

-0.9P 

0.2a 

-fl.OB 

1.18 

17« 

na? 

l.SS 

0.93 

1.67 

-1.36 

0.71 

0.11 

-0.77 

-1.65 

-O.K 

-0.3(i 

-0.83 

-0.05 

1737 

1738 

-0.S5 

o.se 

1.11 

1.54 

-0.06 

-0.42 

-O.JE 

-0.3f 

-0.05 

O.SF 

-2.21 

0.90 

17» 

17SS 

-0.17 

2.08 

l.H 

-1.6B 

0.64 

-0.96 

0.99 

-1.23 

0.91 

-2.62 

-S.85 

-0.01 

ITU 

njo 

-B.61 

-6.54 

-3.28 

-3.-15 

-3.49 

-1.70 

-0.96 

-0.62 

1.62 

-3.12 

-2.3S 

-0.18 

1710 

1741 

-0.9E 

1.8^ 

-0.71 

-I.*; 

-1.90 

-1.6f 

0.17 

-0.5J 

-0.21 

1.22 

1.77 

-0.18 

1111 

1742 

-1.2J 

1.0? 

-0.9f 

-2.16 

-1.8! 

-0.72 

-0.66 

-1.2t 

-1.7t 

0.1!l 

0.7( 

1T13 

1743 

1.32 

0.9a 

-o..is 

-1.9^ 

0.28 

LO.'. 

-1.46 

0.32 

-0.30 

-1.44 

2.77 

0.94 

1713 

1744 

-1.9S 

-2.42 

-0.09 

2.33 

0.10 

-1.47 

0.25 

-0.60 

0.94 

2.10 

1.25 

-0-39 

1641 

1743 

-1.92 

-1.26 

-0.10 

O.ZO 

0.73 

1.01 

0.01 

0.17 

0.10 

1.15 

2.17 

-2.3B 

I74S 

1718 

0.12 

o.oa 

-l.SS 

-0.3£ 

0.4! 

-0.72 

1.41 

-0.4? 

0.4-1 

-l.Of, 

-0.6.1 

1.89 

1746 

1747 

-o.n 

3.40 

-2.0SI 

0.7f 

H1.6T 

2.3) 

-0.3? 

n.iM 

1.1? 

o.4n 

0.?1 

1.01 

1711 

17J9 

-1.17 

-1.7C 

-2.2SI 

0.22 

].5r 

2.11 

0.,i6 

2.S5 

-0.14 

0.00 

1.79 

mi 

1749 

2.2S 

0.47 

-1.62 

-0.14 

1.5.1 

0.21 

0.33 

1.64 

0.3.1 

0.05 

-0.63 

1.28 

1T4» 

1730 

I.IJ 

3.22 

3.S7 

1.26 

0.3( 

1.06 

1.97 

1.56 

0-26 

-0.-111 

-0.06 

1J» 

1751 

-0.43 

-1.70 

2.79 

-0.86 

3.59 

2.39 

1.79 

3.12 

0.42 

-0.04 

17S1 

Mi-UH!. 

-0.19 

0.89 

2.65 

8.51 

10.63 

12.92 

14.02 

13.14 

11.08 

•■" 

3.13 

'■" 

-- 

175S 

-4.56 

-fi.47 

0.G] 

-fl.25 

2.14 

,« 

1756 

4. IS 

2.63 

m5 

1.77 

0.37 

2.55 

l.-it 

-0.35 

1.61 

1.62 

-0.3R 

-1.43 

IJM 

1757 

1.17 

2.37 

1.71 

-o.sa 

1.47 

3.25 

0.22 

-1.7c 

-a.(*f 

1.21 

-1.23 

1757 

175*1 

-2.-57 

-0.17 

o.n 

-0.21 

I.Ot 

0.18 

-0.8h 

0.55 

-1.11 

-0.97 

0.16 

0.3M 

I7SI 

1-59 

3.26 

1.79 

1.1s 

-0.01 

0.87 

1.15 

0.60 

-0.45 

1.09 

-2.21 

-3.85 

!7» 

1700 

-0.56 

-1.48 

-0.SI 

0.34     0.33 

0.,-.7 

-0.311 

0.03'    0-R7 

0-9S 

0.12 

2-05 

1760 

17(ii 

0.H7     1.6.1'    2,.M'-'l.ni|    1.-..-.'    i,!i5-0.ICJ'    I.HS     2,:io'-l,02 -O.I2'-3.0S 

17» 

17(>2 

2.11  -O.ni  -1.--      l.-i-     O.iJ     li,:*7-ll.t!l-l.45'    0.2:1 -1.34'-0.33-l.S2 

17M 

17H3 

-2.25     3-112 -II,  m -(I.-,-, -11. ;n     n.n     (I.!I2      l-Si -O.Sfi -0.fi7l-0.2.'ij    2.87 

17M 

1764 

2.1*1      3.sS-ll.lU-(l.:HI      1.71  -MM      l.-ia-l)-IH)'-J.70-0.6a-1.32'-1.54 

I7fi4 

17fl5 

1.04-2.90     1.7(1     0,7.--2.-,"Hl.-.S-1.92     1,12-1.10     1.20'    O.is'    0.03 

176) 

ITfiA 

-fl.lO-0.12     l.(ll|    2.'n      1.1:     (J.!t(l-0.3«-0.?3'    0.73-0.43     O.Js'-O.^S 

17«« 

'     17(i7 

-S.SJ 

1.74 

\SM\ 

-I,:.-* 

-\.iv.! 

-i,6r, 

-n.2S 

O.Ss 

0.J2 

0.95 

2.03 

-1.75 

ITfl 

Lxxxvn. 

NosTH  Gerhant.  —  Bbrlin  {continued). 

Pot  Seducing  tho  Monthly  aud  Yearly  Means  of  Single  Yean  to  the  Means  doiived 

from  Series  of  Years. 

Durev  of  RuuDiur, 


Yw. 

,«. 

Fib. 

Mmh. 

.„.,. 

M.r. 

'"" 

Julj. 

iu(. 

a.pL 

Out. 

Nor. 

D«, 

V»w. 

1768 
1769 
1770 
1771 
1772 

ins 

-3.52 
1.22 
-0.20 
-1.24 
O.GS 
2.50 

-0.98 
-0.74 
-0.21 
-3.2S 
1.20 

~1.2S 
0.75 
-3.16 
-3.40 
0.86 

-0.11 
0.14 
-1.09 
-3.37 
-0.86 
0.49 

-0.68 
-1.01 
-O.ll 

2.04 
-2.60 

1.37 

-0.06 
-1.01 
-1.20 
-0.21 
-0.10 
-1.22 

0.28 
-0.71 
-fl.35 
-0.S3 
-1.40 
-fl.96 

-0.08 
-1.07 
-0.08 
-2.12 
-0.41 
0.06 

-1.08 
0.68 
0.62 

-0.46 
0.60 
0.S7 

-0.43 
-2.26 
0.81 
0.76 
1.63 
1.99 

o 

0.94 
0.26 
0.18 

-1.47 
1.89 

-0.92 

4.SS 

-3.70 
-0.84 
0.70 
2.23 
1.44 

0.90 
-0.H4 

0.80 
-1.13 

0.50 

1.29 

1.09 
-3.64 

0.69 
-0.79 

0.99 
-0.30 
-0.89 
-0.01 

0.99 

0.10 
-0.60 
-0.80 
-0.46 

0.48 
1.47 
0.93 
0.78 
0.68 

-2.40 
-2.68 
1.47 
l.ll 

0.84 
1.92 
0.96 

1.85 

-0.75 
2.16 
0.64 
0.75 
3.84 

2.26 

-0.70 
0  01 
0.78 

-1.51 

-0.94 
-1.42 
-0.16 

2.07 
-3.64 

3.55 

2.05 

-1.82 
1.81 

::; 

0.00 
0.94 
1.S1 
-0.39 

-3.92 

1768 
1769 
1770 
1771  . 
1772 
1773 

Means. 

1714 
1778 

1776 
1777 
1778 

1779 
1780 
1781 
1782 
1783 

1734 
17SJ 
17S6 
17S7 
1738 

1789 
1790 
1791 
1792 
1798 

1791 

IT96 

1     1798 
\ 

IW 

'      lji0> 

1803 

1S03 
ISOfi 
1907 

-0.13 

1.50 
0.95 

-5.55 
0.01 

-0.58 

0.S3 
-l.OB 
-0.41 
3.15 
3.19 

-3.97 
0-47 
1.51 

-0.29 
2.16 

-1-93 
S.0j 
3.91 
0..i3 

-0.70 

MS 
-5.23 

l.fiO 

-2.m 
-i.no 

-a.ttO 

1.64 

2.26 
8.30 
2.42 
-1.67 
-1.72 

3.B2 
-2.02 
0.53 

-2.B6 
S.6T 

-3-64 
-3.2S 
-0.93 
1.3S 
-1.26 

1.4B 
2.S2 
1.32 
-1.89 
2.14 

2.3S 
-0.3S 
0.6S 

\z 

-,n 

-1.02 
0,.MI 

::: 

-1.91 
0.94 
0.1* 

3.87 

2.29 
2.63 
2.10 

0.67 

..» 

2.99 
S.37 
2.03 
-0.39 

-0.S8 

-1.68 
-S.74 
-2.32 
2.05 
-1.47 

-4.45 
1.19 
1.47 
0.80 
0.61 

3.66 

-0.S4 
-1.70 
0.6H 
-O.OT 

"!:" 

-1.97 

-0.63 
-0.13 

1.93 

2.39 
-1.27 

1.85 
-0.87 
0.96 

-2.30 
-2.54 

1.60 
-1.31 

0.10 

0.01 

1.45 

-0,68 

2.8^ 
-0.31 
1.09 
1.29 

-2.12 

0.05 

;:;■; 

-I.Oi. 
-1.58 

-2.82 
-1.43 

11.94 

-0,05 
-0.72 

0.S2 

0.67 

0.61 
0.72 
1.19 
0.33 
1.3B 

0.58 
-1.48 
-1.23 

-0.77 
0.45 

1.86 
1.70 
-1,16 
-0.81 
-0.58 

0.18 
-1.T8 
-0.46 

2.3.1 
3-00 
-2.37 
-1.36 

1,01 
1.36 
0-99 
-0.42 

13.23 

0.69 

0.04 

0.30 

-0.30 
0.24 
1.9T 
1.78 
2.71 

0.20 

-0.84 
0.64 
0.99 
1.64 

0.14 
0.59 
0.19 
0.S3 
-1.34 

1.77 
2.10 
0.89 
-0.23 
1.20 

-3.08 

:,':.; 

-1.46 

-0.54 
-1.53 
-2.26 

-1.50 

16.18 

-1.56 
1.B8 
1.21 

-0.60 
1.02 

0.74 
0.45 
2.02 
1.52 
1.45 

-0.75 
-0.70 
-1.71 
-0.65 
1.64 

0.11 
-1.13 
0.78 
1.69 
1.68 

-0.92 
0.48 
1.55 
0.38 

-1.05 
-1.99 
-O.Gl 

2.03 

0.10 
-1.18 
-1.35 

0,42 

-1.92 

0.32 
-0.01 
0.66 

1.71 
0.99 
2.66 
0.21 
0.71 

-1.36 
-1.12 
-1.26 

-0.59 
-1.21 

0.36 
-0.64 
1.08 
0.46 
0.22 

-0.69 
-0.37 
1.33 
1.26 
0,92 

-0.32 
0.22 

-0.68 
1.51 

1.80 

-0.73 
-1.83 
^.98 
3.72 

12.12 

2.00 
0.12 

-0.67 

1.59 
-0.03 

1.60 
1.75 

0.96 

0.02 
O.Bl 
-1.86 
-0.17 
1.20 

1.85 
-0.48 
-0.78 
-0.98 
-fl.83 

-1.62 

2.02 

-0.65 
0.67 
1. 01 

-0.08 
-1.82 

1.17 

0.33 
0.41 
-3.15 

0.71 
1.23 

-0.47 
0.23 

-1.69 

1.95 
1.46 
-0.39 

-0.30 
0.34 

-2.21 
-0.3J 
-1.97 
1.32 

-0.35 

0.64 
-0.44 

0.22 
-0.30 

1.99 

0.37 
3.36 

0.07 
0.55 
-0.17 

-0.70 
-0.41 
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3.04 
-0.45 
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0.08 
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1774 
1776 
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from  Series  of  Years. 
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Much. 

April 

iUj.       JUM. 

Mj- 

Au(. 

Supt 

Ort. 

Not.      Due. 

T<w, 

1803 

O-Ssj-LO? 

-3.39 

-2.80 

0.80  -0.42 

1.19 

0.«9 

-0.64 

-1.86 

-?.10-4.40 

ISM 

1809 

-3.SI 

1.61 

-1.09 

-8.34 

0.99-0.89 

-0.43 

0.36 

0.29-0.99 

0.02 

2.23 

ISM 

1810 

-0.3S 

-1.66 

0.40 

-1.41 

-1.88 -1.98 

-O.05 

-0.47 

1.16,-1.33 

0.09 

1.2! 

1510 

1311 

-2.93 

-0.T2 

2.01 

-O.IS 

3.07     2.67 

0.94-0.59 

-0.72 

2.21 

0.35 

1.50 

IBII 

1812 

-1.1 1 

-0.27 

-1.08 

-3.98 

-1.20-0.68 

-2.87:-0.7e 

-1.81 

1.14 

-1.57 

-5.S2 

mi 

1S13 

-1.20 

2.38 

0.24 

1.00 

-0.73-1.23 

-1.27'-2.07 

-0.82 

-1.30 

0.06 

IM 

isu 

1814 

-2.1 2 1-5.52 

-2.78 

1.00|-2.92|-1.99 

1.021-1.34 

-2.23 

-1.21 

0.56 

I.S6 

1814 

IBIS 

-2.HI 

1.66 

-0.45 

-0.15 

0.61 

-2.9SI-1.57 

-1.95 

0.42 

-0.69 

-1.37 

1811 
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0.93 

-2.27 

-0.68 

-0.21 

-2.88 
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-2.69 
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-0.39 
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ISIT 

2.58 

1.79 

-0.19 

-3.86 

-0.49 

1.04 

-1.57 

-0.55 

1.43 

-2.57 

2.37 

-0.14 
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ISIS 

2.54 

0.19 

1.56 

0.59 

0.22 

0.95 

0.72 

-1.41 

0.14 

-0.58 

-0.60 

-0.99 
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1S19 

2.51 

1.57 

1.59 

0.85 

1.00 

2.28 

1.42 

1.60 

0.81 

-0.11 

-0.66 

-2.61 
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1S30 

-3.03 

0.34 

-0.03 

1.5! 

0.91 

-2.38 

-2.08 

1.23 

-0.75 

0.99 

-1.57 

-1.88 

\m 

1S21 

1.52 

-1.0S 

0.14 

3.28 1-0.48 

-2.17 

-1.51 

-0.78 

0.91 

1.33 

3.27 

3.44 
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-1.59 

0.30 

2.28 

6.89 

11.36 

13.73 
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7.16 

2.61 

-0.M 
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1822 

3.39 
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3.S2 
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0.59 

0.S8 

0.77 

-0.19 

-1.24 

1.36 

1.58 
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1S23 
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-0.25 

0.41 

-1.32 

-0.26 

-0.78 

-1.78 

1.03 

-0.34 

0.66 
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1824 

3.6T 

2.4S 

0.29 
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-1.04 

-0.76 

-0.56 

-0.S8 

1.27 

0.36 

1.96 

a.(t9 
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1825 

3.92 
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-2.26 
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-O.IB 
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wn 

1828 
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0.67 

1.22 

0.33 

0.30 
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0.17 
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1828 

-2.87 
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-1.23 

0.41 
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0.41  -0.56 
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-1.62 

-2.54 

-8.18 
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1830 

-4.21 

-2.70 

1.09 

1.53 
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0.07 
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■  ■    1 
Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 
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8epi. 

Oct. 

Not. 

Dec. 

Year. 
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0 

0 

0 

o 

o 

o 

0 

o 

o 

• 

1767 

-3.89 

0.34 

0.52 

-1.49 

-1.83 

-1.99 

-1.40 

-0.47 

0.22 

-0.75 

1.58 

-0.29 

1767 

1769 

-0.67 

-0.14 

-1.01 

0.11 

-0.82 

-0.50 

-0.18  -0.59 

-1.37 

-0.49 

0.57 

1.66 

1768 

1769 

1.74 

0.79 

1.44 

0.30 

-0.70 

• 

-0.50 

-0.42 

-1.21 

-0.17 

-1.92 
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0.37 

1769 

1  1770 

0.19 

1.64 

-2.57 

-0.77 

-0.32 

-0.88 

0.21 

0.86 

1.11 

1.38 

-0.48 

0.69  i 

1770 

1771 

-1.20 

-2.18 

—8.96 

-3.14 

0.27 

1.50 

-0.83 

-2.04 

-0.90 

0.08 

-1.11 

1.10 

1771 

1772 

-0.88 

-1.71 

-2.53 

-1.72 

-1.94 

-0.51 

-0.56 

-0.59 

0.83 

1.49 

2.39 

1.33 

1772 

177S 

1.78 

-0.46 

0.35 

0.33 

0.83 

-0.54 

0.50 

0.81 

0.45 

1.73 

0.81 

0.94 

1778 

1774 

-2.37 

0.34 

0.87 

0.83 

-0.09 

0.37 

0.04 

-0.65 

-1.07 

-0.31 

-5.39 

-2.55 

1774 

1775 

-0.51 

1.79 

1.72 

0.21 

-0.09 

2.13 

1.39 

1.72 

2.60 

0.78 

-1.97 

0.71 

1775 

1776 

-5.22 

1.18 

1.49 

0.73 

-0.87 

1.61 

2.80 

1.36 

0.59 

0.67 

0.77 

0.69 

1776 

1782 

2.38 

-0.61 

-0.99 

-0.62 

-0.63 

3.43 

0.12 

0.82 

0.99 

-1.09 

-1.42 

0.07 

1782 

1783 

0.81 

2.57 

-0.38 

2.01 

1.97 

2.36 

8.05 

1.56 

1.67 

1.91 

-0.06 

-0.87 

1783 

1784 

-2.02 

-0.59 

-2.41  -1.51 

0.24 

0.07 

-0.31 

-0.21 

0.18 

-0.78 

1.16 

-0.76 

1784 

1783 

0.53 

-2.27 -2.96 1-1.04 

-1.52 

0.78 

-0.38 

-0.46 

0.10 

-0.05 

1.55 

-0.20 

1785 

1786 

0.13 

0.06 

-2.69 

0.83 

-1.08 

1.48 

-0.35 

-0.41 

-0.74 

-1.21 

-2.91 

-0.04 

1786 

1787 

0.94 

2.21 

2.09 

-0.20 

0.07 

0.01 

0.06 

-0.31 

0.58 

1.81 

-0.40 

0.26 

1787 

1788 

2.02 

0.63 

-1.14 

0.95 

1.00 

1.28 

-0.93 

0.38 

1.71 

-0.31 

-0.19 

-6.92 

1788 

1798 

1.15 

2.27 

1.31 

2.48 

2.71 

2.06 

2.00 

2.15 

1.09 

1.01 

0.01 

-2.29 

1798 

1799 

-0.71 

-4.50 

-1.94 

-1.59 

-2.12 

-0.44 

-0.18 

-0.43 

0.21 

0.56 

1.27 

-2.55 

1799 

1800  ; 

1 

-0.96 

-2.07 

-3.57 

2.60 

1.77 

-1.69 

-0.89 

0.42 

0.21 

1.19 

1.78 

1.20 

1800 

1 

1 
1801 

1.28 

0.75 

2.82 

1.44 

2.93 

-0.10 

1.30 

0.58 

0.69 

2.17 

1.97 

0.46 

1801 

1802 

-0.56 

1.04 

1.90 

.  . 

-1.78 

-2.26 

-3.12 

-0.56 

-0.87 

0.98 

0.45 

0.32 

1802 

1803 

-3.02 

-1.58  -0.39 

1.86-1.69 

-2.02 

-0.21 

-0.14 

-1.76 

-0.90 

-0.31 

-1.36 

1808 

1804 

2.01 

-1.47  -1.82  -0.58 1  0.25 

-0.57 

-0.30 

0.12 

1.23 

0.77 

-1.74 

-2.85 

1804 

1805 

1 

-1.79 

-2.02 

0.26 

-1.03 

-2.14 

-3.46 

-1.48 

-1.03 

0.77 

-2.53 

-0.56 

0.77 

1805 

1806 

1.90 

1.64 

-0.49 

-1.59 

0.03 

-2.28 

-1.79 

-0.08 

1.32 

0.35 

1.27 

2.54 , 

1 

;  1806 

1807  ' 

1.75 

1.46'-0.53'-0.56  -0.37 

-1.60  -0.17 

2.54  -2.22 

0.02 

0.19 

0.77 

1807 

180S 

1.04-0.77-1.30-1.40,  0.19 

0.02  1.26 

1 

1.34 

1.10-0.14 

-0.85 

-2.42 

1808 

1809  ; 

-2.64  0.30 

-0.42!-2.52 

0.60 

-0.91 1-0.89 

0.47 

0.30 

-0.44 

-0.23 

1.65 

1 

1809 

1810  1 

1 

0.60 

-0.2S 

0.05 

-1.19 

-2.69 

-1.01 

-0.07 

-0.29 

0.51 

-0.79 

-0.22 

0.10' 

1810 

1 

1811  , 

-0.65 

0.23 

2.46 

-0.71 

1.75 

0.96 

2.07 

-0.32 

-0.26 

1.28 

1.12 

1.07 

1811 

1812 

0.40  1.21  -1.53-2.62  -1.63  -0.97  -2.38  -0.61j-l.67 

1.36-1.14  -3.56  1 

i  1812 

1813 

0.23  2.66  1.50'  0.55-1.01-1.00.  0.44-0.89-0.53 

-2.01  0.20  i  0.97' 

,  1813 

1814 

-3.81-4.01-2.15  0.28-2.99  -1.97  0.13-0.87-1.05 

-0.58 

1.22|  0.S5 

1814 

1815 

-0.67 

1.47 

1.82 

i  0..30 

-0.26 

-1.26 

-1.95 

-0.81 

-1.11 

0.59 

0.20 

-0.66 

1815 

1816 

0.72 

-1.56 

-0.05 

-0.19 

-2.69 

-1.87 

-0.19 

-1.% 

-0.S9 

-0.72 

-0.95 

-0.31 

1816 
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IM. 

E 

1743 

0.60 

1.40 

-0.15 

-2.69 

-0.40 

0,59 

-1,15 

0.05 

-0.23 

-2.37 

1.88 

-0.23 

17(1 

1744 

-0,91 

-2.36 

-0.74 

-0.80 

-O.8«!-0.Z6-1.02 

-I.2S 

-0.71 

0.39 

0.8* 

0.31 

I7U 

1740 

0.15 

-1.64 

-0.70 

-0.43 

-O.04 1-0.69 -0.92 

-1.80 

0.02 

-0.S7 

-0.5(1 

-Z.W 

17« 

lT4a 

-0.82 

-1.70 

-2.19 

-1.20 

1.36;-0.62!    0.04 

-1.28 

-0.65 

-2.09 

-2.8C 

i.oa 

17» 

1747 

-0.47 

2.16 

-2.29 

-O.IB 

-0.52 

0.92  -0.65 

-0.21 

0.34 

-0.49 

1.6! 

1.80 

1T17 

1748 

-0.34 

-2,63 

-4.14 

-2.12 

-0.31 

I.4S     0.0B 

0.89 

-0.03 

0.28 

I.W 

3.46 

1748 

1749 

s.es 

O.ll 

-1.09 

-0.52 

1.11 

-2.30  -0.10 

0.23 

-0.11 

-0..1S 

-0.4 

i.e» 

I7U 

1750 

-0.34 

2.60 

2.88 

-0.06 

0.14|-0.10|    0.97 

-0.45 

0.75 

-1.23 

-1.6 

-0.81 

ITM 

176! 
1752 

1.09 

1.33 
0.72 

-0.60 
-0.63 

-0.B2 
-0,09 

-1.19 
0.39 

-0.48 
0.07 

-1.S 
0.«1 

0.88 
1J7 

rail 

-0.56 

-l.IO 

0.95 

-0.48 

17S3 

-1.80 

-0.11 

1.34 

0.01 

-0.30 

1.19 

-0.34 

-1.00 

0.30 

0.59 

-0.8fi 

0.87 

nsi 

ITGl 

0.64 

-1.14 

-2.28 

-1.40 

0.41 

-0.49 

-1.3S 

-0.16 

-0.44 

0.61 

0.0 

-0.88 

17M 

17SS 

-1.98 

-3.19 

-1.24 

1.72 

-1.37 

1.89 

-0.31 

-1.33 

-1.12 

-0.08 

-0.08 

1.22 

ITH 

17S6 

3.20 

1.32 

0.88 

-1.67 

-1.S3 

0.97 

0.80 

-0.50 

0.74 

-0.31 

-I.IS 

-2.60 

ins 

1757 

-2.22 

-0.69 

0.00 

1.00 

-1.01 

-0.11 

2.37 

0.36 

-0.21 

-1.09 

1.43 

-0.09 

1751 

17!S8 

-1.28 

0.87 

0.41 

-0.39 

i.as 

0.39 

-1.41 

0.99 

-0,17 

0.21 

O.OB 

0.86 

nM 

1759 

2.88 

S.13 

1.49 

0,86 

-0.58 

0.99 

1,66 

0.71 

-0.07 

1.05 

-1.5 

-2.6B 

ma 

1780 

-1.61 

-0.69 

0.16 

0.77 

-0.23 

1,31 

-0.15 

-0.40 

1.14 

0.28 

1.08 

S.67 

1T8I> 

1761 

1.78 

1.90 

2.37 

0.47 

0.92 

O.SB 

-0.81 

1.16 

0.87 

-1.75 

0.34 

-I. SB 

I  Tit 

1762 

2.10 

0.09 

-1.25 

2.87 

0.93 

0.67 

0.30 

-1,31 

-O.04 

-1.98 

-1.S 

-2.02 

17« 

1788 

-iSS 

0.79 

-0.34 

-0.24 

-1.0J 

0.28 

-0.08 

0.92 

-0.36 

-0.99 

0.56 

t.61 

im; 

1784 

3.37 

8.92 

0.17 

0.62 

1.71 

0.03 

1.43 

-0.32 

-1.14 

-0.74 

-0.45 

-1.01 

IIM 

1765 

2.24 

2.30 

1,62 

0.27 

1.22 

-0.84 

0.8B 

-0.05 

1.34 

0.0S 

178S 

17B6 

-0.31 

-0.78 

0.73 

1.67 

0.37 

0.35 

0,20 

0.45 

0.49 

0.33 

0.46 

-0.68 

1T*S       1 

17B7 

-3.34 

2.34 

1.08 

-0.83 

-1.36 

-0.94 

-0.80 

0.S6 

0.98 

0.71 

2.15 

-1.33 

""      1 

1768 

-1.94 

0.93 

^.07 

-0.09 

-0.02 

0.B4 

0.65 

0.33 

-1.27 

-0.37 

0.70 

0.73 

tT« 

1769 

1.19 

0.09 

0.85 

0.99 

-0.21 

-0.B3 

0.53:-O.0fl 

0.48 

-1.71 

0.58 

1.43 

1770 

1.4B 

0.92 

-1.12 

-1. 01 

-0.15 

-0.34 

0.02 

1.20 

1.69 

0.19 

0.08 

2.01 

^Tl 

17TI 

-0.S0 

-1.44 

-2.33 

-2.S9 

1,72 

0.26 

-0.29 

-1.01 

0.04 

0.69 

0.69 

I.W 

■■Jfl 

1772 

0.11 

0,21 

0.68 

-0.60 

-1.11 

I.IS 

0.B7 

0,86 

0.83 

2.68 

2.36 

,.,. 

)7^ 

1773 

3.38 

-0.57 

1.38 

0.81 

0,35 

0.81 

-0.16 

1.17 

0.66 

1.79 

i.ei 

I.7S 

,^ 

1774 

(f.3H 

1.6a 

2.IS 

1.30 

OM 

o.»e 

1-12 

0.51 

-fl.30 

1.23,-1.81 

-0,4i 

^ 

177S 

1.31 

8.40 

2.12 

LiftuL ase 

1.94 

1.25|-1.5J 

}.6\\ 

177S 

-t£J^S^jM^^^^^mSdJ 

-«.0I 

1.31;  o.« 

o-va 

^^ 

^UiH 

mm  w|H^              ij^  ^^„ 

0,73     1.97 

-o.w 

■ 

^^^^^^^^b'-' 

1 
-2.02'    1.0S\    ^.90 
i  01      f\.\-\     o.iS 

^ 

l.^..■;  ~»i,mV^-,.i" 

^ 

r 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

IJlll 

==a 

AV^. 


Holland.  —  Zwanenbubg  (continued). 
For  Reducing  the  Monthly  and  Yearly  Means  of  Single  Years  to  the  Means  derived 

from  Series  of  Years. 

Degrees  of  Reaumur. 


h^ 


n^ 
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3EC. 
Holland.  —  ZwANENBDBa  (continued). 
1fat  Beducing  the  Monthly  and  Yearly  Means  of  Single  Yenra  I 
from  Series  of  Yeare. 


v„. 

Jan. 

F.b. 

Sfarch. 

April, 

M.J. 

,.^. 

Jul,. 

AiHt, 

B.PL      OcL 

Si'. 

Dk, 

-Z 

1819 

1.47 

1.04 

0.68 

0.S) 

0.91 

0.50 

0.56 

1.12 

0.55  -0.79 

-MB 

-2.18 

\m 

1320 

-2.89 

-1,49 

-1.21 

0.72 

0.12 

-1.71 

-1.06 

-0.11 

-0.93 

-0,8l'-1.94  -1.59 

i«fl 

1821 

-0.67 

-1.32 

-0.16 

1.66 

-1.24 

-1.91 

-1.81 

-0.14 

0.T2 

0.20     1.72 

2.08 

1811 

1823 

2.64 

1.93 

2.26 

0.40 

1.53 

1.65 

0.24 

-fl.l9 

-0.RS 

0.74 

1.9.4 

-2.95 

181! 

L 

1823 

-0.29 

-0.94 

o.n 

-1.19 

0.44 

-1.98 

-0.89 

0.12 

-0.37 

-0.66 

0.90 

1.65 

18a 

r 

1824 

2.30 

0.20 

-0.12 

-0.7B 

-0.47 

-0.40 

-0.19 

0.00 

1.03 

0.36 

1.52 

3.69 

l«i 

r 

1825 

2.m 

0.S0  -1.42 

0,4S 

0.12 

0.00 

-0.0J 

-0.3fl 

1.30     1.04 

1.03 

1.70 

IMS 

1826 

-2.S7 

0.97 

0.«7 

0.17 

^).S9 

1.52 

3.12 

2.01 

0.30     1.95 

0.16 

ISM 

1927 

-O.B.? 

-3.R! 

0.58 

0.9S 

0.4(1 

-0.24 

O.U 

-0.55 

-0.14 

0.88 

-0.91 

2.79 

lefl 

1628 

0.75 

-0.75 

1.05 

0.4B 

0.49 

0.70 

0.79 

-0.64 

0.48 

0.24 

-0.18 

1.96 

isa 

1829 

-S.36 

-2.47 

-1.4S 

-0.45 

0.10 

-0.S7 

-0,48 

-1.36 

-1.^2 

-0.43 

-1.61 

H,.„ 

18» 

1830 

-3.7C 

-1.01 

0.60 

0.7S 

o.ia 

-1.46 

0.5S 

-1.17 

-1.46 

0.34 

1.0*1 

-1.80 

ISM 

ISSl 

-1.07 

0.04 

1.24 

1.61 

-O.lfl 

-o.oa 

O.BC 

o.et 

-0.14 

3.16 

0.66 

1.72 

Ull 

L 

18B3 

-<l.77 

-1.34 

-0.4!1 

0.S5 

-1.49 

-0.07 

-1.74 

-0.1E 

-0.64 

0.48 

-1.37 

0.73 

181) 

f 

1833 

-3.12 

1,33 

-1.62 

-0.68 

2.22 

0.93 

-0.48 

-2.08 

-0.99 

0.11 

0.44 

3,07 

■^ 

1834 

■t.21 

0.40 

1.15 

-0.87 

1.S1 

0.S7 

I.SO 

1.00 

O.RR 

0.6fl 

-0.31 

1.4S 

18M 

183,-, 

1.21 

1.BI 

0.47 

-0.76  -1.09 

0,92 

0.47 

0.07 

-0,22 

-0.77 

-1.44 

-0.44 

193! 

Meana. 

0.99 

3.14 

3.86 

6,80 1 10.12 

12.45 

13.97 

14.1.1 

I2.B0 

B.6I 

4.84 

2,16 

Hwi ; 

XCI.     Englamd.  —  London. 

D.«r«ofRaumor. 

1794 

-0,96 

2.72 

1.23 

1.64 

-0.99 

-0.43 

1.83 

-0.38 

-1.35 

-0.61 

o.3g;-i.io 

ITW 

1795 

-5.04 

-2M 

-1.2fl 

-0.23 

-0.46 

-1.9t 

-0.O4 

0.11 

1.76 

1.61 

-0.«fl 

2.46 

17M 

1796 

4.42 

0.M 

-LOU 

1.1(1 

-1.36 

-l.OC 

-1.2f 

-0.51 

1.2S 

-1.45 

-0.97 

-3.76 

IIM 

1797 

-0.01 

-1.4J 

-1.51 

-0.46 

-0.7C 

-l.St 

0.62 

-0.S2 

-0.91 

-1.34 

-0.44 

0,93 

1797 

1798 

-3.44 

-0.28 

-0.12 

1.41 

0.44 

1.31 

-0.10 

0.8JJ 

-0.1 1 

0.09 

-1.24 

-2.39 

1W3 

1799 

-1.00 

-l.O.'i 

-1.74 

-1.94 

-1.39 

-1.34 

-0.79 

-1.40 

-1.19 

-1.02 

0.13 

-2.79 

ITS 

1800 

0.5!1 

-2.04 

-1.7C 

1.14 

0.66 

-1.37 

0.6f 

1.2!l 

0.42 

-O.Sfi 

-0.15 

-0.24 

ISOO 

1801 

1.64 

-0.0^ 

I.2B 

-0.35 

-O.U 

-O.Of 

-O.if 

0-7H 

0.8S 

0.33 

-1.08 

-1.37 

1801 

1802 

-1.21 

0.11 

-0.04 

1,14 

-l,fi( 

-O.fiB 

-2.2C 

1.71 

0,lf 

0.23 

-0.S9 

-0,56 

\m  1 

1803 

-0,92 

-1.03 

0.51 

o,ss 

-1.12 

-fl.B9 

0.97 

0.4! 

-1.77 

-0.40 

-0.31 

0,98 

180! 

1S04 

3.39 

-0.73 

0.00 

-0.9.1 

I.SO 

1.07 

-0.57 

-0.20 

1.16 

0.66 

0.6=1 

-1.52 

,« 

1S05 

-U.5S 

0.0-1 

o.n 

-0.2( 

-1.3f 

-l.4t 

-0.8i 

O.fiC 

1.15 

-1.06 

-1,17 

0.08 

ISOS 

I80S 

2.2^ 

»4fl 

-«« 

-i.ai 

1.0( 

0.64 

-0.06 

0.3R 

0,16 

0.54 

2.11 

3.64 

180f 

imOT 

o^iJi 

am 

Ml' 

,^M 

-0.ii 

1.07 

1.36 

-1.61 

1.44 

-l.fif 

-1.19 

18W 

180^ 

Urn 

M^Kmt 

O.0i 

1.ST 

0.82 

-0,55 

-1.7t 

0.S8 

ISOJ 

1 

im„ 

m 

m 

■ 

■gl.w\-<l.Ta\-\  .OS ',-0-2  ( 

-0.08 

-1.33 

XCI. 

England.  —  London  (continued). 

For  Reducing  the  Monthly  and  Yearly  Means  of  Single  Years  to  the  Means  derived 

from  Series  of  Years. 

Def  rees  of  Reaumur. 


Tou*. 

Jao. 

Feb. 

March. 

• 

April. 

Maj. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not.   Dec. 

1 

Year. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o     o 

1810 

-0.47 

0.01 

0.38 

0.12 

-1.44 

0.20 

-0.44  -0.16 

1.32 

0.95 

0.32  -0.03 

1810 

1811 

-1.09 

0.85 

1.54 

1.64 

2.03 

0.51 

0.86' -0.51 

1 

0.83 

2.50 

1.29-0.16' 

1         1 

1811 

1812 

0.42 

1.43 

-0.68 

-1.56 

-0.19 

-1.09 

-1.24  -1.89 

-0.64 

-1.10 

-0.75  0.90 

1812 

1818 

-0.51 

1.34 

0.87 

-0.81 

0.12 

-0.96 

-0.97 

-1.00 

-0.99 

-1.05 

-0.84 -1.01  i 

1813 

1814 

-8.80 

-2.21 

-2.55 

1.06 

-1.66 

-2.08 

-0.04 

-0.91 

-0.72 

-1.10 

-0.75 

0.90 

1814 

1815 

-1.49 

1.34 

1.94 

0.44 

1.19 

0.24 

-0.53 

-0.07 

2.48 

0.55 

-1.42 

-0.83 

1815 

1816 

0.64 

-0.70 

-0.64 

-0.50 

-0.99 

-1.27 

-2.35 

-1.18 

0.96 

0.28 

-1.24  -0.48 

1816 

1817 

1.84 

2.05 

0.25 

-0.63 

-1.75 

0.77 

-1.46 

-2.60 

-0.81 

-1.76 

2.14-0.70 

1817 

1818 

1.67 

-1.32 

0.08 

0.04 

-0.06 

2.24 

2.40 

1.98 

2.80 

2.06 

8.20 ! -0.08 

1818 

1819 

2,29 

0.85 

1.36 

1.37 

0.88 

-0.69 

0.36 

1.58 

0.70 

8.08 

-0.75 

-0.74 

1819 

1820 

-1.44 

-0.66 

0.25 

1.68 

-0.01 

-0.74 

-0.71 

-1.18 

-0.99 

-0.96 

-0.22 

0.59 

1820 

1821 

1.04 

-0.97 

0.87 

2.08 

-1.26 

-1.80 

-1.55 

0.47 

1.28 

0.82 

2.82 

2.82 

1821 

1822 

2.16 

2.19 

2.78 

0.48 

1.45 

1.57 

0.36 

0.29 

-0.24 

1.04 

2.36  -1.14 

1822 

1823 

-1.40 

0.19 

0.16 

-0.10 

2.16 

0.33 

0.14 

0.78 

0.39 

-0.56 

0.54 

0.55 

1823 

1824 

0.78 

2.41 

-0.73 

-0.94 

-1.48 

-1.40 

0.00 

-0.29 

0.48 

-0.03 

1.38 

1.08 

1824 

1825 

1.81 

-0.21 

-1.17 

1.28 

0.08 

-0.03 

1.47 

0.38 

1.63 

0.32 

-0.84 

0.59 

1825 

}  1826 

-1.49 

1.61 

•  . 

1.46 

1.16 

1.97 

1.69 

1.67 

0.80 

1.28 

-1.11 

1.19 

1826 

1  1827 

-0.96 

-3.19 

0.74 

0.39 

-0.08 

-0.40 

0.74 

-0.73 

0.21 

0.84 

-0.28 

1.99 

1827 

!  1828 

1.73 

0.54 

1.00 

0.28 

0.70 

0.88 

0.36 

-0.62 

0.52  -0.16 

0.65 

2.87 

1828 

i  1829 

-1.76 

-0.24 

-1.08 

-0.85 

0.50 

0.35 

-0.48 

-1.22 

-1.41 

-1.16 

-1.60 

-8.14 

1829 

i 

1880 

-2.31 

-2.17 

1.98 

1.15 

-1.39 

-1.09 

0.65 

-1.09 

-1.37 

0.82 

0.68 

-2.12 

1830 

1831 

-0.73 

1.01 

1.16 

1.21 

-0.21 

0.55 

1.49 

1.29 

-0.04 

2.89 

-0.08 

1.21 

1881 

1832 

0.13 

-0.86 

-0.42 

0.35 

-0.70 

0.57 

-0.20 

0.18 

-0.06 

0.52 

0.47 

1.08 

1832 

1833 

-0.64 

1.45 

-1.68 

-0.10 

2.72 

0.66 

-0.13 

-1.81 

-1.41 

0.24 

0.16 

2.21 

1833 

1834 

3.73 

0.48 

1.16 

-0.48 

1.59 

1.20 

1.29 

0.76 

0.70 

0.10 

0.45 

0.85 

1834 

1835 

0.82 

0.81 

-0.22 

0.30 

-0.12 

0.71 

0.87 

1.09 

0.21 

-0.90 

0.05 

-1.76 

1835 

1836 

0.80 

-0.99 

0.94 

-1.12 

-1.28 

0.48 

0.18 

-1.11 

-1.50 

-1.14  -0.55 

0.28 

1836 

1837 

0.73 

0.74 

-2.22 

-2.79 

-2.01 

0.04 

0.05 

-0.16 

-•.75 

0.21  -0.57 

1.17 

1837 

1838 

-2.93 

-2.57 

0.18 

-1.50 

-0.88 

0.02 

-0.31 

-0.42 

-0.92 

0.10  -0.68 

-0.03 

1838 

1839 

0.73 

0.14 

-1.08 

-2.48 

-1.24 

0.66 

-0.35 

-0.78 

-1.06 

-0.52 

0.67 

-0.21 

1839 

1840 

1.27 

-0.50 

-1.97 

-0.01 

0.14 

1.02 

-0.77 

0.73 

-1.10 

-1.32 

0.60 

-2.41 

1840 

1841 

-0.38:-1.41 

2.58 

0.61 

2.08 

2.17 

-1.02 

-0.02 

0.16 

-0.01 

0.40 

1.06 

1841 

1842 

-1.02 

0.81 

1.47 

-0.43 

0.59 

2.84 

0.18 

2.11 

0.19 

-1.70 

0.86 

2.50 

1842 

Means. 

2.38 

3.81 

5.00 

7.30 

10.46 

12.92 

14.26 

14.07 

12.06 

8.88 

5.51 

3.81 

Means. 
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i 
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xcir.                                      V 

ScortAMD.  —  KiSFAuns  Castle.                                          | 

For  Reducing  llie  Muuihly  and  Yearly  Means  of  Single  Years  to  ihe  Means  deriv«j)| 

from  Series  of  Years.                                                    ■ 

Petrw  or  IU«ui«<ir.                                                                           1 

Tor. 

Jul. 

,.. 

»„. 

AptiL 

M.T. 

imi 

J«Ly. 

Aag. 

Sept 

-1.16 

So,.      Dk. 
-1.61  -1.48 

I*r. 

18U 

-:.„ 

-1,63 

-1.73 

O.Sfc 

-2.46 

0 
-2.88 

-0.60 

-1. 12 

-0.34 

1814 

1813 

-i^ 

ME 

0.1<i 

-<l.03 

0.95 

0.24 

-0.12 

0.2B 

0.21 

0.7 

-l.es '-8.41 

18U 

IBI6 

-0.24 

-1.W 

-1.49 

-1.5f 

-O.Tl 

-0.6t: 

-0,96 

-0.5^ 

-o.» 

-0.2. 

-l.ia;-l.*J 

ISl* 

1817 

1.6U 

1.2B 

-fl.44 

0.38 

-i.ia 

0.8C 

-0.4S 

-1.11 

0.1t 

-2.22 

1.78 -1.W 

mi' 

1B18 

0.S1 

-1.03 

-1.41 

-1.59 

1.03 

1.43 

0.85 

-0.83 

-0.1s 

2.34 

LSI    0.2s 

1919 

1919 

0J15 

-0.88 

0.67 

-0.20 

-O.Sfi 

-OM 

0.07 

2.00 

0.30 

~0.S! 

-a.S5  -2.60 

1811 

1830 

-i.ia 

0.95 

0.33 

I.IC 

0.20 

-0.12 

0.38 

-0.2fl 

-0.86 

-1.21 

O.IG    0.K 

ISM 

1821 

0.&3 

0.97 

0.26 

1.12 

-1.09 

-0.45 

-0,01 

0.ft4 

1.41 

0.s; 

0.3S    0.73 

t8» 

1823 

I.8S 

1.2S 

l.OS 

0.7S 

0.97 

3.01 

o.ac 

0.2fl 

-0.81 

0.18 

1.38-0.61 

im 

1823 

-0.91 

-1.69 

-0.16 

-0,60 

0.e3 

-1.01 

-0.92 

-0.8S 

-0.13 

-0.56 

3.02'-0.04 

isa 

1824 

3.64 

1.20 

-0.56 

0.39 

0.19 

0.26 

0.43 

0.03 

0.34 

-3.16 

-41.16 

0.35 

IS2t 

182S 

1. 91 

0.84 

0.45 

0.83 

-o.oa 

0.91 

1.58 

1.53 

1.85 

1.79 

-0.32 

0.8( 

ISIS 

1827 

0.68 

-0.71 

0.02 

0.7S 

0.51 

0.381    0.16 

0.S7 

1.41 

2.18 

-0.99 

!.3J 

isn 

1628 

2.SC 

l.4< 

1.63 

n.6ii 

1.2(1 

1.35 

0.ns 

l.OS 

!.2B 

l.H 

2.05 

i.v 

1828 

1829 

-0.38 

0.96 

0.42 

-0.48 

0.S7 

1.00 

-0.12 

-0.44 

-1.02 

0.34 

-0.19 

0.02 

181) 

1830 

0.40 

-0.22 

2.07 

dfil 

0.60 

-0.63 

0..W 

-l.IS 

0.11 

1,33     0.92 

-0.B9 

ISM 

1832 

1. 91 

1.27 

0.92 

1.2i 

-0.18 

o..« 

0.34 

0.93 

1.3J 

1.B3  -0.56 

0.4( 

1811 

1833 

-l.4f 

0.51 

-0.41 

0.32 

2.78 

0.68 

0,67 

-0.9S 

-0.2J 

0.S3     0.12 

0.57 

1831 

1834 

2.33 

0.97 

1.0.1 

0.S1 

I.Ol 

0.S3 

0.S3 

0.34 

0.2H 

0.19     O.U 

0.57 

1831 

1835 

-0.37 

0.72 

-0.08 

0.23 

H..58 

0.20 

-0.17 

1.09-0.10 

-1.10-0,31 

-0.34 

IBU 

1836 

0.69 

-0.67 

-0.70 

-O.Sl 

0.10 

-0.B4 

-1.16 

-1,09  -1.67 

-0.86j-0.9t  -0.0s 

18M 

1837 

-0.07 

0.2C 

-2.2fi 

-2..15'-1.7C 

-0.0,i 

0.52 

-1.13 -1.32 

0.23-1.18     1.71 

IWT 

1938 

-2.5S 

-4.61 

-0.fi.1 

-1.44-1.75 

-1,0.1 

-0.01 

-0-24 1-0.5! 

-0.55     8.73     0.4i 

IMS 

IS39 

-OJtC 

-0.78 

-I.flS 

-1.24-I.lS 

-0.4,1 

-0.34 

-fl.79  -0.64 

-o.iT  o.iil-o.s; 

Iffi 

1810 

0.S5 

-0.26 

-0.07 

1.00-0.73 

-0.40 

-1.30 

0.21-1.29 

-0.e3H,.,7'H,.59 

1840 

ISII 

-K.]9 

-O.OB 

2.25 

-0.2H 

0.51 

-1.07 

-0.R3 

-0.20 

0,51 

-1.52 -1.94  U).« 

1341 

IS  12 

1.77 

0.49 
2.74 

0.3S 
S.87 

-0.07 
6.71 

0.48 
8.13 

0-02 
10.58 

-0.83 
11.76 

1.24 
11.28 

0.32 
9.53 

-1.52-0.81      1.81 
6.7l|    4-35|   3.9S 

IW 

ftlMns. 

Mw. 

XCin.     Finland.  — ToRKEA.                                        H 

ISO  I 

..1    .. 

t. 

..1     ..1     .. 

-o.Hi(-i.e7|  1*01  Ih 

1S02 

-0.57l-n.17 

-O.IS 

0.10 

-2.88  -0.69 

-2.03-l.60l-l.60 

1. 311 

-2. 10  ^-1.06 1 

1S03 

-a.>0!-n,90 

-0,1.1 

1.57 

1.69  -0.14 

-0.5s 

0.93-0.90 

l.ts 

0.7l:-3.6T| 

1804 

-2.50-1.82 

-2.a4 

\M 

1.50-0.97 

0.7S 

-0.70-0.21 

1.1B 

i.4e;-4.0i 

18113 

3.38-3.94 

-1.15 

-0.7» 

-1. 56' -2.91), -1.03 

0.fi2|-1.34 

-4.S2 

1806 
1807 

2.9l]    1.91 

-0.0S 

-1.33 

2.O3J    1.00 -1.1s  [-1.90 

2.00     1.20 
.J.M.>i-|.41 

■    ""3I 

0,13 
-2.30 
3.3s 

-0.97|   0,74 
-0.30 -0.m| 

2.24-3.741 

-lhtI  S.07I 

IMT  ^H 

1808  ^H 
IMN  1^ 

|^li> 

-..u 

-1.23 

-4.18:^.80, 

','!'■ 

-O.10-2.0* 
-1.18-1.1SI 

3.as;-i.43i 

IKI!  H 
W8   M 

1 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

_    ....   .,..,  -.^■^m*. 
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XCUI. 
Finland.  —  Toenea  {continued). 
EteduciDg  the  Monthly  and  Yearly  Means  of  Single  Years  to  the  Means  derived 

from  Series  of  Years. 

Degrees  of  Reaumar. 


26 
27 

28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
18 
19 

to 

II 

13 

14 


r. 

Jaa. 

Fab. 

March. 

April. 

May. 

June. 

Julj. 

Aug. 

Sept. 

Ocu 

Nor. 

o 
-0.15 

Dec 

Year. 

4 

o 
-7.01 

o 
2.71 

o 
-1.85 

0.92 

o 
-0.59 

o 
2.44 

o 
4.65 

o 
4.46 

2.60 

0 

0.44 

o 
-4.50 

1814 

5 

1.22 

8.16 

0.66 

5.27 

8.22 

5.58 

4.70 

5.03 

4.02 

3.88 

4.80 

4.82 

1815 

6 

2.27 

-8.28 

-4.25 

0.50 

-3.05 

-0.12 

0.18 

-0.41 

1.97 

0.16 

1.17 

2.29 

1816 

.7 

8.54 

-2.18 

-2.78 

0.19 

2.42 

-1.14 

0.65 

-1.84 

-0.86 

-1.14 

-0.07 

-2.85 

1817 

.8 

8.46 

-3.34 

-1.07 

-2.61 

-8.48 

-0.92 

2.98 

-2.55 

0.09 

1.08 

2.89 

6.83 

1818 

19 

4.47 

-0.15 

-0.50 

-2.07 

0.23 

1.46 

2.90 

2.22 

1.04 

-4.68 

-8.62 

-2.16 

1819 

iO 

-5.74 

-0.22 

-0.63 

-1.32 

-0.78 

1.62 

0.18 

-0.17 

0.18 

-2.17 

-1.94 

-2.67 

1820 

\l 

-2.18 

1.12 

0.50 

0.83 

1.24 

-8.70 

-2.44 

-1.82 

-0.58 

8.58 

-1.52 

-4.13 

1821 

12 

0.13 

6.44 

5.68 

4.22 

1.67 

-1.89 

-0.89 

1.75 

-0.14 

0.47 

-2.05 

4.46 

1822 

\3 

-4.01 

-1.08 

4.15 

0.66 

0.87 

-0.43 

-0.09 

-0.78 

-0.86 

2.06 

-1.88 

1.26 

1828 

U 

0.71 

4.20 

1.75 

-0.22 

-0.40 

0.29 

-0.89 

-0.73 

1.25 

-2.18 

-1.01 

-0.96 

1824 

(5 

3.99 

1.42 

1.83 

1.78 

-0.29 

-0.43 

-1.53 

-0.17 

6.84 

2.14 

2.35 

3.20 

1825 

\6 

1.99 

4.70 

4.99 

0.50 

2.65 

1.56 

2.28 

1.70 

-0.70 

2.67 

8.23 

8.74 

1826 

17 

0.03 

0.00 

0.59 

-2.18 

2.39 

1.79 

-2.00 

-1.64 

1.21 

-1.53 

-0.66 

5.68 

1827 

S8 

-0.50 

-0.84 

-1.77 

-0.66 

2.84 

0.18 

-1.73 

-0.73 

-2.86 

1.18 

0.50 

1.69 

1828 

S9 

1.26 

-4.27 

-2.69 

-2.58 

1.26 

-0.81 

0.80 

-1.82 

0.88 

-1.78 

-0.58 

2.86 

1829 

(0 

0.99 

0.80 

2.08 

-0.54 

-1.10 

-0.66 

-0.89 

-1.78 

-0.88 

-0.03 

8.44 

-1.22 

1830 

(1 

-8.98 

-0.07 

-2.31 

2.01 

0.98 

1.98 

0.81 

0.79 

-0.54 

0.01 

2.99 

1.69 

1831 

(2 

5.26 

8.25 

8.64 

2.92 

0.10 

0.51 

-l.ll 

-1.22 

-3.67 

2.86 

•  • 

•  • 

1832 

JIS. 

-12.55 

-10.76 

-7.19 

-1.62 

4.01 

10.59 

13.03 

10.81 

6.22 

0.26 

-6.27 

-10.32 

Means. 

XCIV.    NoETH  America.  —  Albany,  N.  Y. 

Degrees  of  Beaumor. 


1.92 
-2.91 

2.80 
-0.21 

0.28 

-1.30 

0.18 

2.34 

-1.18 

-1.06 

-0.35 
-3.40 
3.34 
-0.25 
-3.32 

1.95 

2.03 

2.65 

-3.74 


2.44 
1.07 
4.52 
-2.27 
-0.11 

-1.03 
-0.87 
-1.34 
3.73 
-1.50 

-3.89 

-0.72 

-4.01 

1.62 

3.14 

-0.72 

8.15 

-8.06 

-0.15 


-3.58 


-8.08 


1.66  -1.02 

1.15  1.62 

2.10  -0.88 

-0.87  0.12 


1.41 

2.77 
0.16 

-1.15 
0.67 

-0.98 

-3.48 

-1.94 

0.97 

0.14 

0.60 

-1.19 
2.06 

-4.26 
0.27 


1.28 


8.64 

1.89 

-1.29 

1.75 

0.68 

-1.59 

-2.27 

-2.02 

-3.07 

0.79 

1.32 

-2.58 
0.62 

-0.62 
2.97 


7.04 


8.28 

1.07 

0.72 

1.09 

1.57 

1.46 

0.81 

0..S3 

-0.02 

0.05 

0.55 

0.08 

0.48 

1.14 

-1.72 

0.77 

0.76 

2.66 

-0.41 

1.33 

0.35 

-0.31 

0.76 

3.17 

2.09 

0.03 

-1.54 

-0.42 

-1.93 

0.92 

0.50 

8.63 

-0.21 

-0.92 

0.81 

0.27 

0.19 

1.42 

8.83 

4.71 

1.07 

2.11 

0.32 

1.01 

1.00 

1.52 

0.63 

-4.94 

-1.35 

0.19 

-0.31 

-031 

0.53 

0.67 

1.15 

0.76 

1.55 

-2.35 

-1.06 

-1.47 

-0.55 

-0.55 

-0.61 

0.18 

-0  05 

-1.12 

1.59 

-0.03 

0.27 

-1.31 

-0.36 

-1.13 

-0.57 

-0.34 

-0.43 

-0.90 

-2.14 

1.45 

0.31 

-3.06 

-0.95 

-1.80 

0.20 

-2.39 

-0.39 

-8.06 

-0.62 

-0.92 

-1.23 

0.07 

-0.95 

-0.98 

-0.60 

-0.89 

0.33 

-0.49 

-1.26 

1.78 

0.31 

0.27 

0.36 

-0.68 

-1.47 

-2.11 

-0.79 

-1.79 

0.15 

-0.14 

0.41 

0.99 

-0.94 

-0.19 

0.96 

-0.14 

0.94 

0.81 

-0.91 

0.28 

0.28 

-1.26 

-1.13 

1.90 

0. 

1.23 

0.88 

-1.72 

-0.49 

0.86 

-1.96 

-0.98 

0.28 

0.13 

-1.09 

-0.12 

-1.00 

-1.69i 

-0.62 

-0.64 

-0.55 

0.64 

0.85 

-1.24 

-1.11 

0.93 

0.47 

-0.29 

-0.60 

^0.19 

0.72 

0.02 

-0.20 

0.47; 

12.33 

16.02 

17.80 

16.86 

13.06 

7.64 

^  2.70 

-V  ^%l 

1826 
1827 
1828 
1829 
1830 

1831 
18.T2 
1833 
18.34 
1835 

1836 
1837 
1838 
1839 
1840 

1841 
1842 
1843 
1844 
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xcv.                                          ^M 

NonTif  AiiKTtioi.  —  S*T.R»i,  Mass.                                    ^H 

For  Reducing  ihe  Monthly  and  Yearly  Means  of  Single  Years  lo  llie  Meane  deiil^| 

from  Series  of  Years.                                                 ■ 

v« 

Jul 

Feb. 

.u..: 

AprlL 

H«7 

i™. 

Mr 

AU((. 

S.PL      .0.. 

»... 

D«. 

TBI. 

17S7 

0.40 

T. 

0.21 

-0.21 

-0.61 

-0.84 

-1..M 

-0.28 

-1.13'-].00 

0.5S 

0.07 

~^ 

17S8 

-I.3S 

-a.ifl 

-o.i2'-o.i7 -o.as 

-I.S9 

0.14 

-0.17 

0.87,-1.00 

2.03 

-1.60 

mS. 

1789 

0.17 

-2.S1 

-O.63|-0.17-1.0l 

0.61 

-0.31 

O.Oa'-O.lT  -a.3fi 

0.47 

1.18 

171* 

17WI 

1.17 

-1.01 

-1.32-1.47-0.50 

-0.50 

-0.75 

-1.50 -1.02 -0.66 

-0,97 

-a.92 

17« 

ITI«1 

0.17 

-1.18 

0.90 

D.S4 

1.30 

1.16 

-0.08 

0,1(1 

-0.69 

-3.23 

-0.42 

0.07 

17H 

noa 

-2.94 

-O.ST 

1. 79 

0.87 

1,61 

-O.SI 

-0.«1 

-0.28 

-1.S0 

0.-7 

0.92 

-LIS 

im 

17U3 

1.03 

O.TO 

1.42 

t.Sl 

2,65 

2.0T 

0.59 

0.73 

0.37 

-0.09 

0.07 

-0.10 

1311 

nai 

0.95 

-0.35 

1.91 

1.19 

1,1U 

0,11 

0.92 

0.58 

0.7s 

-1.26 

-O.IS 

*.M 

im 

17!IS 

O.SO 

-4.50 

O.SJ 

0.21 

0,39 

0,12 

-0.31 

1.85 

1,04 

1.21 

0.3H 

IM 

im 

nsw 

1.18 

0.12 

-0.37 

1.17 

-0.11 

0.40 

0.39 

0-80 

-0.06 

-0.63 

-1.20 

-S.02 

im 

ITBT 

-1.15 

2.24 

0.B5 

-0.26 

-1.25 

0.1] 

1.10 

-0.45 

-0.64 

-O.Sfl 

-1.72 

-2.52 

1191 

1793 

0.6S 

-0.89 

0.94 

0.76 

1.14 

0.60 

0.16 

2.29 

0.83 

0.81 

-1.57 

-3.0a 

ins 

17H9 

0.2H 

0.08 

0.31 

0.51 

0.63 

0.58 

0.13 

0,99 

0.S7 

-0,16 

-d.SS 

-0.5S 

17» 

J800 

0.31 

0.21 

-0.31 

1.92 

-0.12 

1.22 

1.15 

0.11 

0.04 

0.13 

-0.93 

l.flS 

m 

liOl 

0.40 

0.16 

1.51 

0.21 

1.69 

0.08 

0.33 

0.19 

1.41 

0,96 

0.17 

0.30 

IBM. 

1902 

3,79 

-0.16 

0.78 

0.31 

-1.31 

0.13 

0.13 

0.88 

1.19 

l.ST 

r.2s 

1.19 

IM 

1803 

1.12 

2.15 

0.6T 

0,38 

-0.81 

0.93 

-0.08 

l.OU 

-0.11 

0.9b 

-0.71 

1.99 

M« 

1S04 

-0.48 

0.08 

-0.JS 

-0.9S 

1.55 

0.!0 

-o.a.i 

-0.44 

0.28 

-1.03 

0.16 

-1.78 

HW 

1805 

-l.lfi 

1.02 

1.92 

1.43 

0.91 

0.11 

1.10 

0  82 

1.23 

-0.82 

0.13 

3.24 

I« 

180S 

0.13 

1.60 

-1 .83 

-2.28 

-0.44 

-0,19 

-1.12 

-0,77-0.52 

-0-04 

0.15 

-0.08 

m 

IHOT 

-I.OJ 

-i.ia 

-1.30 

-0.31 

-0,80 

-0.B2 

0.05 

0.O0  -1.08 

0.B2 

-0.65 

2.4G 

\m 

1«08 

O.Iii 

1.11 

1. 55 

0,37 

-0.71 

0,04 

-0.13 

-0.86 

0.54 

-0,72:    0.09 

O.TJ 

iflf 

1S09 

-I.IS 

-1.73 

-1.3(1 

0.31 

-0.21 

-0.42 

-1.90 

-0.76 

-0.95 

B.00'-2.19 

2.04 

IsH 

1610 

O.II 

0.95 

-0.6S 

0.70 

0,84 

0.04 

-0,93 

-0.39 

0.46 

-0.ia|-0.24 

-0.34 

wi 

leii 

O.ao 

0.1 1 

1.U9 

-0.01 

0.65 

0.43 

0,16 

0.H 

0.58 

1.-4 

0.87 

-0.34 

IMl 

1S12 

-1.-^1 

-1.16 

-2.66 

-1.06 

-8.22 

-2.04 

-2.13 

-1.64 

-2.07 

-O.S0 

-0.90 

-O.TS 

1«1 

1B13 

-1.09 

-0.34 

-2.6S 

0.08 

-I.IB 

-0.95 

-1,17 

0.14 

1.02-0.63 

0.83 

-O.70 

m 

1814 

-0.73 

0.80 

-0-51 

1.08 

0.76 

-1.38 

-0.30 

-0.94 

-0.57 

-0.07 

0,39 

-1.78 

IMI 

1815 

-0.93 

-1.98 

0.28 

-1.47 

-1.49 

-o.ie 

1.12 

-1.82 

-0„^0 

-fl.69 

-O.IS 

m 

iei6 

-0.18 

0.07 

-2.11 

-0.44 

-1.36 

-2.36J-2.19 

-1.31 

-1.77 

0.17 

1.79 

0.31 1  im-^m 

1817 

-0.71 

-3.4S 

-1.13 

-0,T3 

-0.11 

-1.6&U.5a 

-0.76 

0.18 

-0,70 

0.78 

lurH 

IS18 

-0.51 

-3.S6 

0.11 

-3,31-0,12      1,17 

0,8& 

-0.01-0,81 

0,61 

,,92-1,-41)    I8U1H 

ISIU 

2.15 

4.91 

-3.30 

-i,ofil-o.a3,  i.aa 

0.61 

0,59!    1.63 

0.61 

,.2»u.i3  m»  n 

1S20 

-1.51 

1.00 

-0.22 

-0.071-0.23     0.51 

1.99 

0,MJ    I.S2 

-0,17  -0-98i-2.J»(j    tm  H^H 

1991 

-a.T.i 

1.50 

-0.80 

-0.9T-0.S7    0.K 

-1.08 

B^-e..i 

-0.0a!   (M; -!.:<( i   i.'iJ   l^M 

\H2-i 

-1.60 

-0-50 

I.M 

IS23 

0.31 

-UM 
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XCVI. 

Iceland.  —  Reiktavik. 
■"or  KeduciDg  the  Monthly  and  Yearly  M'eans  of  Single  Years  to  the  Means  derived 

from  Series  of  Years. 

Deereee  of  Reaumur. 


Tear. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

No?. 

Dec 

Year. 

o 

o 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

1823 

1.80 

-0.56 

0.40 

2.09 

-0.60 

0.06 

2.44 

1.76 

0.84 

-1.50 

0.18 

-0.86 

1823 

1824 

-0.32 

0.61 

-0.05 

2.16 

2.95 

4.63 

3.12 

1.53 

-0.73 

-2.37 

-3.64 

-3.99 

1824 

1823 

-1.07 

-0.40 

3.04 

0.98 

0.50 

0.33 

1.70 

0.66 

2.34 

1.68 
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0.36 

S.40 

0.S3 

7.95 

0.70 

10.50 

0 

87 

13,05 

0.03 

0 

15 

0.20 

3.00 

S.5o 

0.54 

S.10 

0.71 

10-65 

0 

88 

13.20 

0.04 

n 

60 

0.21 

3.15 

0.3S 

5.70 

0.55 

8.25 

0.72 

10.80 

0 

89 

13,15 

0.05 

0 

73 

0.22 

3.30 

0.3» 

B.85 

0.56 

8.40 

0.-3 

10.95 

0 

go 

18.50 

0.06 

90 

0.23 

3.45 

0.40 

e.oo 

0.57 

8.55 

0.74 

11.10 

0 

91 

lS.6i 

0.07 

05 

0.24 

3.60 

0.41 

6.15 

0.58 

8.70 

0.75 

11.35 

0 

■♦2 

13.H0 

0.0g 

20 

0.25 

3.7o 

0.12 

6.30 

0.39 

e.S5 

0.76 

11.40 

0 

93 

13.9S 

o.on 

35 

0.26 

3.90 

0.43 

6.45 

0.60 

9.00 

0.77 

11.56 

0 

94 

14.10    1 

i  0.10 

50 

0.27 

4.0.^ 

0.44 

6.60 

0.61 

9.15 

0.78 

11.70 

0 

96 

14.15 

0,11 

0.12 
0.13 

0.28 
0.2!) 
0.30 

4,20 

4,;i,> 

O.I« 
11.  IT 

fi.-j 

7. or. 

0.62 
O.liS 
OJil 

9.30 
9.4S 

9.60 

0.79 

o.so 

O.Sl 

11.85 
12.00 
12.15 

0 

0 
0 

96 
97. 

98 

14.10    1 
14.SI    1 
14,10 

0.14 

10 

0.:il 

4.«1 

11.  IS 

-.20 

O.fiS 

9.75 

0.B2 

12.30 

0 

99 

11-^ 

0.li 

a,-. 

0.32 

4^0 

".  1!) 

7.35 

fl-fifi 

H.ilO 

0.83 

12.45 

1 

00 

1S.00 

0.16 

2,40 

0.!i3 

4.9S 

lUO 

7. .ill 

0,67 

lO.Oii 

0.34 

12.60 

0,17 

2.S5 

0.!14 

S.10 

!  o.,ii 

7.H1 

ll.n-i 

10.20 

0.85 

12.75 

„ 

^^^ 

IV.    FOR  CONVERTING  SIDEREAL  TIME    INTO  MEAN  SOLAR  TIME, 

AND   MEAN  TIME  INTO   SIDEREAL  TIME. 


nouRS 

[. 

MINUTES. 

SECONDS. 

Hoars 

Mean 
Time. 

Sidereal 
Time. 

Mln- 
utea. 

Mean 
Time 

Sidereal 
Time. 

Min- 
utes. 

Mean 
Time. 

Sideiml 
lime 

Sen- 
nods. 

Mean 

or 

Sidereal 

Time. 

See- 
ouds. 

Mean 
^      or 
Sidereal 

Tiu>« 

m     8. 

m     8. 

8. 

8. 

8. 

8 

8. 

8. 

1 

0    9.83 

0     9.86 

1 

0.16 

0.16 

31 

5.08 

6.09 

1 

0.00 

31 

0.09 

2 

0  19  66 

0  19.71 

2 

0.33 

0.33 

32 

5.24 

6.26 

2 

0.01 

32 

0.09 

8 

0  29.49 

0  29.57 

3 

0.49 

0.49 

33 

5.41 

6.42 

3 

O.Ol 

83 

0.09 

4 

0  39..32 

0  39.43 

4 

0.66 

0.66 

34 

6.57 

6.59 

4 

0.01 

34 

0.03 

6 

0  49.15 

0  49.28 

5 

0.82 

0.82 

35 

5.76 

6.75 

6 

0.01 

36 

0.10 

6 

0  58.98 

0  59.14 

6 

0.98 

0.99 

36 

6.90 

5.91 

6 

0.02 

36 

0.10 

7 

1     8  81 

1    9.00 

7 

1.15 

1.15 

37 

6.06 

6.08 

7 

0.02 

37 

0.10 

8 

1  18.64 

1  18.85 

8 

1.31 

1.31 

38 

6.23 

6.24 

8 

0.02 

38 

0.10 

9 

1  28.47 

1  28.71 

9 

1.47 

1.48 

39 

6.39 

6.41 

9 

0.03 

39 

0.11 

10 

1  38.30 

1  38.57 

-10 

1.64 

1.64 

40 

6.55 

6.57 

10 

0.03 

40 

0.11 

11 

1  48.13 

1  48.42 

11 

1.80 

1.81 

41 

6.72 

6.74 

11 

0.03 

41 

0.11 

12 

1  67.96 

1  58.28 

12 

1.97 

1.97 

42 

6.88 

6.90 

12 

0.03 

42 

0  12 

13 

2    7.78 

2    8.13 

13 

2  13 

2.14 

43 

7.05 

7.06 

13 

0.04 

43 

0.12 

14 

2  17.61 

2  17.99 

14 

2.29 

2.30 

44 

7.21 

7.23 

14 

004 

44 

0.12 

15 

2  27.44 

2  27.85 

15 

2.46 

2.46 

45 

7.37 

7.39 

15 

0.04 

45 

0.12 

1   16 

2  37.27 

2  .37.70 

16 

2.62 

2.63 

46 

7.54 

7.56 

16 

0.04 

46 

0  13 

17 

2  47.10 

2  47.56 

17 

2.79 

2.79 

47 

7.70 

772 

17 

0  05 

47 

0.13 

18 

2  .56.93 

2  57.42 

18 

2.95 

2.96 

48 

7.86 

7.89 

18 

0.05 

48 

0.13 

19 

3    6.76 

3    7.27 

19 

3.11 

3  12 

49 

8.03 

8  05 

19 

0.05 

49 

0.13 

20 

3  16.59 

3  17.13 

20 

3.28 

3.29 

50 

8.19 

8.21 

20 

0.06 

50 

0.14 

21 

3  26.42 

3  26.99 

21 

3.44 

8.45 

51 

8.36 

8.38 

21 

0.06 

51 

0.14 

22 

3  36.25 

3  36.84 

22 

3.60 

3.61 

52 

8.52 

8.54 

22 

0.06 

52 

0.14 

23 

3  46.0S 

3  46.70 

23 

3.77 

3.79 

53 

8.68 

8.71 

23 

0.06 

53 

0  15 

24 

3  55.91 

3  56.56    1 

24 

3.93 

3.94 

54 

8.85 

&.87 

24 

0.07 

64 

0.15 

23 

4     5.74 

4     6.41 

25 

4.10 

4.11 

55 

9.01 

9.04 

25 

0.07 

65 

0.15 

26 

4  15  57 

4  16.27 

26 

4.26 

4.27 

56 

9.17 

920 

26 

0.07 

66 

0.15 

27 

4  2.'>.40 

4  26.13 

27 

4.42 

4.43 

57 

9.34 

9.36 

27 

0.07 

57 

0.16 

2^ 

4  35.23 

4  .35.98 

28 

4.59 

4.60 

58 

9.50 

9.53 

28 

0.08 

58 

0.16 

1   29 

4  45.06 

4  45.84 

;    29 

4.75 

4.76 

59 

9.67 

9.69 

29 

0.08 

59 

0.16 

30 

1 

4  51.89 

4  5). 69 

30 

4.92 

4.93 

60 

9.83 

1 

9.86 

30 

0.08 

60 

0.16 

F 
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ORDEK  TO   HAVE   THE  TRUE  TIJLE   OF  THE  CLOCK. 


r 

Jm. 

Frti- 

Uu. 

Apr. 

Apr. 

M.J.  J 

ui».  Juno. 

Julj 

A»g 

&*(. 

OCL 

KOT. 

Bw.    D* 

SImlh. 

— 

bjof 

lt«A 

I 

Add. 

Add. 

Add. 

Add 

ButH. 

SuW. 

iHlK-    A4J. 

Add. 

Add. 

S«(«_ 

Subu 

Sum 

SuM.  Ad( 

mH" 

U 
U 

"is"" 

MiB 

4 
4 

M.« 

viiZ  > 

3       .  . 

ftirn. 

Mm. 

Min. 

0 
0 

10 
11 

le 

16 

Mia.  Ml 
10      . 

1 

1-1 

3 

11 

16 

10      . 

f 

14 

8 

11 

16 

10      . 

U 

8 

12 

IS 

14 

S 

12 
12 

le 

IS 

2 
2 

12 
IS 

16 
16 

16 

13 
IS 
13 

16 
16 
16 

10 

u 
11 

10 

15 

0       .  . 
0       .  . 

g 

14 

14 

16 
15 

IS 

14 

10 

14 

0       .  . 

U 

15 

IS 

16 

10 

14 

0       .  . 

4 

14 

IS 

It 

11 

14 

0       .  . 

15 

la 

IT 

11 

14 

1 

J 

IS 

15 

IS 

11 

14 

1 

1 

3 

15 

14 

19 

11 

14 

1 

1 

3 

IS 

14 

!0 

12 

li 

] 

1 

3 

13 

14 

!1 

12 

U 

2 

.       2 

5 

15 

14 

21 

12 

14 

2 

.       2 

3 

IG 

13 

0      . 

n 

12 

13 

2 

.       2 

16 

13 

0      . 

!:4 

13 

13 

2 

.       2 

6 

16 

13 

0      . 

» 

2b- 

13 

13 

2 

.       2 

6 

IE 

13 

1 

H    , 

27 

2S 

13 
13 

13 

2 
3 

.       3 
.       3 

I 

16 

12 

I 

1     23 

29 

14 

13 

s 

.       3 

6 

to 

16 

11 

.  .       2 

29 

SO 
SI 

14 

u 

it 

4j 

i 

¥ 

Ml.  . 

rift.  . 

.       3 

S 
6 

■° 

16 
16 

•■■ 

.  .       3 
1 

h 

VI. 


TABLE  FOR  COMPUTING  TERRESTRIAL  SURFACES. 


The  tables  under  No.  VI.  were  published  by  Delcros  in  the  Annuaire  Mill 
hgique  de  la  France  pour  1850,  p.  65  et  seq. 
The  formula  from  which  they  have  been  computed  reads  as  follows  :  — 


S  = 


ah 


90 


sin  j-  <l>  cos  {L'\~^if>) 


—  etc. 


S  = 


i 


in  which  a  =  J^  great  axis  of  the  globe  ;  ft  =  ^  small  axis ;  L  =  the  latitude  of 
lower  limit  of  a  quadrilateral  surface  ;  h'  =  the  latitude  of  the  upper  limit  of 
same  ;  <^  =  L' —  L  ;  S  =  the  area  of  a  quadrilateral  surface  of  one  degree  in 
gitude  ;  tr  =  the  ratio  of  the  circumference  to  the  diameter. 

Substituting  the  numerical  values,  the  quarter  of  the  meridian  being  =  10,000, 
legal  metres  ;  the  ^  great  axis,  or  a,  =:  6,376,989  metres  ;  the  ^  small  axis,  or  b 
6,356,323  metres  ;  the  ratio  of  the  axis  Trri.??  f  ^^^  making  ^  =  1^  nonagesimal, 
formula  becomes, 

224.996360  cos  (    L  +  0^30') 

—  0.730851  cos  (3 L  +  1**  30) 
+  0.001784  cos  (5  L  4-  2*  30) 

—  0.000004  cos  (7  L  +  3°  30) 
-[-  etc. 

The  first  three  terms  of  the  formula  give  the  results  with  sufficient  accuracy. 

In  order  to  avoid  too  large  a  number  of  figures,  the  results  are  given  in  sqi 
miles,  the  linear  base  of  which  is  a  mile  equal  to  ^  of  the  mean  degree  of 

meridian.     That  mile  is  thus  =  (  -^ttt-t-,  e  I  ==  7407.942  metres.     In  order  to  < 

\  90  X  15  / 

vert  the  results  into  new  geographical  miles,  of  which  60  =  1®,  multiply  by 

log  =  1.2041200;   into  common  French  leagues,  25  =  T,  multiply  by  2.77T 

log  =  0.4436975 ;    into  nautical  leagues,  20  =  V,  multiply  by    1.777778,  loj 

0.2498775 ;  into  English  statute  miles,  69.163  =  1%  by  21.711034,  log  =  1.3366( 

Use  of  the  Tables. 

Table  I.,  which  gives  the  number  of  square  miles  contained  in  the  quadrilat 
surfaces  of  one  degree  in  latitude  and  longitude,  successively  from  the  equator  to 
pole,  will  be  more  frequently  used.  Table  11.  has  been  computed  for  maps  c 
smaller  scale  ;  and  Tables  III.  and  IV.  for  maps  of  very  small  scale,  covering  U 
areas,  in  which  surfaces  of  one  degree  could  not  be  estimated  with  sufficient  accur 
If  the  scale  is  large  enough  to  have  the  minutes  traced  on,  then  Table  V.  is  to  be  u 

For  computing  a  surface  by  Table  I.,  which  may  serve  as  an  example  for  all 
others,  find  first  the  lowest  parallel  circle  which  crosses,  on  the  map,  the  snrfac 
be  estimated;   suppose  it  is  40°  lat.  N,,  and  the  zone  within  40°  and  41°  lat. 
contains  four  integral  degrees  of  longitude,  that  is,  four  surfaces  of  one  degree  c 
way  ;  then  in  the  first  column  of  the  table,  on  the  line  beginning  with  latitude  - 
and  in  the  vertical  column  headed  4,  take  the  value  of  these  four  surfaces, 
685.88.     Then  take  likewise  the  value  of  the  number  of  surfaces  between  41° 
42**  lat.  N.,  and  so  on.    The  fractional  parts  left  outside  of  the  integral  degrees  are 
estimated,  with  the  compass,  in  decimals,  the  values  of  which  can  be  found  in 
columns  of  the  multiples,  by  properly  moving  the  decimal  point  to  the  left.     Ha^ 
taken  them  in  that  way,  and  summing  them  up  with  all  the  integral  surfaces,  we 
tain  the  total  surface  required. 
.    P  11 
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Tl.    TABLES   FOB   CCXTVttSa   SCRFACES                                                 ^B 

TABLE  1. 

QnADRll^TKILXL 

SnnrACES  or  1  Dioreb  in  Latitldb  A!ti>  if  hoxotmo^^ 

" 

»  TttK  TtBHuaTBi*!.  Efcwraotu. 

I 

^ 

1 

gup. 

I 

1. 

224.25B 

a. 

8. 

4. 

s. 

6. 

T. 

8. 

- 

1 

448.52 

872.78 

897.04 

1121.29 

1315.55 

1569.31 

1794.07 

ioisj^l 

3 

224.193 

443.38 

672.58 

1120.96 

1315.19 

1569.38 

1793.84 

3 

224.0S9 

448.12 

672.18 

gBH.24 

1120.30 

1311.36 

1668.42 

1792.47 

2<n«.^^| 

4 

228.880 

447.72 

671.59 

895.14 

1119.30 

1313.16 

1567.113 

1790.e9 

luufjl^l 

5 

223.G94 

447.19 

670.78 

894.37 

1117.97 

1311.96 

1565.16 

1738.75  jZOtUlH 

6 

223.261 

446..52 

669.78 

893.05 

1116.31 

1339.57 

1663.33 

1786.09 'sOOtjfl 

1 

222.863 

445.73 

668.59 

89  Iris 

1111.31 

1337.13 

1660,01 

17S3.90 

8005^ 

8 

222.398 

444.90 

697.19 

889.59 

1111.99 

IS.Il.SS 

1658.78 

1T79.18 

200lS 

» 

221.867 

443.73 

665.6D 

887.47 

1109,33 

1331.20 

1963.07 

1774.98 

low^M 

10 

221.270 

442.54 

663.31 

885,08 

1106.35 

1827.62 

1613.89 

1770.18 

mim 

1) 

S20.607 

441.21 

661.82 

332.43 

1 103.03 

1323.61 

1511.35 

1761.88 

imA 

12 

21B.87S 

4S9.7fl 

659.63 

879,61 

1099.39 

1319.27 

1S39.I5 

1799.02 

1«W 

13 

219.0S4 

433.17 

657.23 

376.31 

109,1.48 

1314,50 

1533.59 

1762.67 

mu 

14 

21S.225 

436.15 

654.67 

373,90 

10U1.13 

1809.35 

1527.57 

1746.80 

IHIJ 

15 

2 17.300 

434.60 

651.90 

869.20 

1086.60 

1303.80 

1521.10 

1738.40 

1966.11 

IS 

216.311 

432.62 

S19.93 

865.21 

1081.56 

1297.96 

1511.17 

1730.16 

19UJI 

17 

2tS.257 

430.61 

a 15. 77 

861.03 

1076.28 

1291,51 

1506.80 

1722-09 

inrJ 

IS 

214.138 

428.28 

642.41 

B:>6.55 

1070,69 

1284,83 

1499.97 

1711.10 

i9nj 

19 

212.955 

435.91 

638-87 

851.82 

1061.76 

1277.73 

1190.69 

1708.04 

191M 

ao 

211.709 

423.42 

836.13 

816.84 

1058.64 

1370.26 

1181.96 

16«3.«7 

IMtJI 

21 

210.399 

420,80 

631.20 

341.69 

1051.99 

1262.39 

1472.79 

1663.19 

imui 

22 

209.025 

418.05 

627.08 

B38.10 

1046.13 

t2»1.15 

1163.18 

1672.20 

iraiJ 

2S 

207.589 

415.13 

622.77 

B30.S6 

1037.95 

1346.54 

1453.13 

1660.71 

ItWSJ 

24 

206.090 

412.13 

618.27 

821,96 

1030.4S 

1236.54 

1442.63 

1648.72 

I3MJ 

2S 

204.529 

409.06 

613.59 

818.12 

1022.63 

1337.18 

1431.71 

l'636.21 

IMO.! 

25 

26 

202,907 

405.81 

608.72 

811.63 

1011.63 

1317.44 

1420.35 

1628.25 

leK. 

26 

27 

201,223 

402,45 

603.67 

804.EI9 

1006,11 

1207.31 

1408.56 

1609.78 

18U4 

27 

23 

199.477 

898.95 

698.43 

797.91 

997.39 

1196.86 

1396.34 

1696.82 

17SSJ 

28 

29 

197.673 

895.34 

693.03 

790.89 

989.36 

1186.03 

1388.70 

1681,38 

1T7IJ 

29 

30 

199.808 

391.61 

687.43 

783.23 

979.03 

1171.84 

1370.64 

1566.45 

1762.1 

ao 

31 

19S.SS1 

387.76 

581.61 

773.52 

969.10 

1168.29 

1857.17 

156I.0S 

iwi 

31 

32 

191.897 

883.79 

675.69 

767.59 

939.18 

1IBI.38 

1313.28 

1939.17 

ITWJ 

S» 

33 

IS9.S51 

379.71 

569.56 

759.41 

919.27 

II39.I2 

1328.98 

1518.38 

I70SJ 

3S 

34 

187.753 

375.51 

563.26 

750,01 

938.76 

1126.52 

1311.27 

1503.02 

1«8».I 

34 

35 

183.594 

371.19 

556.78 

742.38 

927.97 

1118.57 

1299.16 

I1S1.76 

ie»,i 

39 

36 

I8S.!179 

366.76 

530.14 

733.83 

918.89 

1100.37 

1383.65 

1167.03 

)6M.< 

BS 

37 

isi.im 

S62.ai 

543.32 

721.13 

905.63 

1086.64 

1367.7.1 

I118.88 

IWJ 

ST 

38 

178.780 

3.^7.56 

636.31 

715.13 

393.90 

l072,fiK 

1351.16 

I430.14 

l^.«    H 

38 

39 

176.397 

352.79 

629.19 

TO 5. 59 

331.98 

1058.3^ 

1331.7S 

1411.19 

ISSTJ^H 

39 

40 

173.960 

347.93 

621.88 

ees.8i 

869.80 

10U.T6 

un.TS 

J^ 

40 

41 

171.469 

843.94 

BU.41 

e§it.B» 

41 

42 

168,925 

337-85 

S06.7T 

42 

43 

166.32S 

832.36 

43 

44 

103.660 

»*lMj 

-H 

4S 

m-uo_ 

mm 

^^^^^H 

^^^^^H 

I 

1 

F 

^ 

■ 

r 

I 

1 

I    THE  TKBBESTRIAL 


(    LlIITCDE   AF9  la 


UmitlDC 
LiTlTUPKS. 

MnJUplH 

ot  Ibtte  <lwiiUattnl  Baitxctt  rnr 

..... 

Inf. 

Bop. 

1. 

3. 

s. 

4. 

S. 

6. 

T. 

B. 

9. 

4S 

46 

153.331 

316.46 

474.69 

632.92 

791.15 

949.39 

1107.62 

1265.85 

1124.08 

46 

47 

159.433 

810.86 

466.30 

621.73 

777.16 

982.59 

1088.02 

1243.16 

1398.89 

47 

48 

152.584 

303.17 

467.75 

610.31 

762.92 

915.51 

1068.09 

1220.67 

1373.26 

48 

49 

1 49.689 

299.38 

449.07 

598.75 

718.11 

899.13 

1017.82 

I197.SI 

1317.20 

49 

60 

146.746 

293.49 

440.21 

686.98 

783.73 

880.48 

1027.22 

1173.97 

13Z0.71 

60 

SI 

14S.757 

287.61 

431.27 

673.03 

718.78 

862.54 

1006.30 

1160.06 

129S.SI 

Gl 

Ba 

140.723 

281.45 

422.17 

662.89 

703.61 

841.34 

985.06 

1125.73 

1266.51 

S2 

53 

137.644 

278.29 

412.93 

650.68 

688.22 

625.36 

963.51 

1101.15 

1238.80 

S3 

64 

134.522 

269.04 

403.67 

538.09 

672.61 

807.13 

911.68 

1076.17 

1210.70 

B4 

66 

131-357 

262.71 

394.07 

625.43 

656.78 

788.14 

919.60 

10S0.S6 

1182.21 

65 

66 

1 23.150 

256.30 

384.45 

612.60 

610.75 

768.90 

897.05 

1025.20 

1153.35 

66 

67 

124.903 

249.81 

374.71 

199.61 

624.51 

749.12 

871.32 

999.22 

1124.13 

67 

68 

121,616 

243.23 

361.85 

486.16 

608.08 

729.69 

851.31 

972.92 

1094.54 

68 

69 

118.2S9 

236.58 

351.87 

473.16 

691.45 

709.74 

828.03 

916.32 

1061.61 

69 

60 

114.926 

229.85 

Sll.TS 

459.70 

671.63 

689.55 

801.18 

919.11 

1034.33 

00 

61 

111.525 

223.0S 

331.58 

446.10 

657.63 

669.15 

780.68 

892.20 

1003.73 

ei 

62 

103.089 

216.18 

321.27 

132.35 

510.44 

618.33 

756.62 

864.71 

972.80 

63 

63 

104.618 

309.21 

313.85 

118.47 

623.09 

627.71 

732.32 

836.91 

611,56 

63 

64 

101.113 

302.23 

303.34 

404.45 

50J.56 

606.68 

707.79 

808.90 

910.02 

64 

65 

97.575 

196.15 

292.73 

S90.S0 

4S7.88 

885.45 

683.03 

780.60 

878.18 

65 

66 

94.007 

188.01 

282.02 

376.03 

470.03 

564.04 

659.05 

7B2.05 

816.06 

66 

67 

90.408 

180.82 

271.22 

361.63 

452.04 

642.45 

632.85 

723,26 

813.67 

6T 

63 

86.779 

1T3.56 

260.34 

317.12 

433.90 

620.69 

607.16 

694,23 

781.01 

68 

69 

83:i2S 

166.25 

Z49.3T 

332.19 

415.61 

498.74 

581.86 

664.93 

718.11 

69 

70 

79.439 

1S8.88 

238.32 

317.76 

397.20 

176.64 

656.08 

635.52 

711.95 

70 

71 

75.730 

151.46 

227.19 

802.92 

378.65 

454.38 

530.11 

605.81 

681.67 

71 

72 

71.996 

113.99 

215.99 

297.99 

359.98 

431.98 

503.98 

675,97 

647.97 

71 

73 

68.2.')9 

136.48 

204.72 

272.96 

341.20 

409.44 

177.68 

515,9! 

614.16 

7S 

74 

61.460 

128.92 

193.38 

257.81 

322.30 

386.76 

451.22 

515.68 

6S0.14 

74 

75 

60.669 

121.32 

181.98 

242.61 

303.30 

363.06 

424.62 

435.28 

616.91 

7S 

76 

S6.S39 

113.68 

170.52 

227.36 

284.20 

311.04 

397.88 

464.72 

611.65 

76 

77 

53.001 

106.00 

l.'i9.00 

212,00 

285.00 

318.00 

371,00 

124.00 

477.01 

77 

7S 

19.146 

93.29 

117.13 

196.58 

245.72 

291.87 

314.01 

393.16 

412.30 

78 

79 

45.272 

90.61 

135.82 

181.09 

2>e.S6 

271.63 

316.91 

362.18 

407.15 

" 

60 

41.3S6 

82.77 

IZI.16 

165.51 

206.93 

218.31 

289.70 

331.08 

372.47 

80 

81 

37.483 

74.97 

112.46 

149.91 

187.43 

224.91 

262.10 

2D9.88 

337,37 

81 

82 

33.672 

67.11 

100.72 

131.29 

167.86 

201.13 

235.01 

268.58 

302.15 

'  n 

88 

29.649 

59.30 

88.95 

118.69 

148.24 

177,89 

207.54 

237.19 

266,84 

L.88 

84 

26.716 

SI.13 

77.15 

102.86 

123.58 

151.29 

180.01 

205.72 

231.44 

M 

ai.TTS 

43.65 

65.32 

87.09 

103.87 

130.64 

152.11 

174.19 

195.96 

IT.SS4 

96.65 

53.47 

71.30 

89.12 

106.96 

124.77 

142,59 

160.42 

um 

17.74 

41.61 

66.18 

69.35 

83.22 

97.09 

110.96 

134.82 

mta 

19.82 

29.73 

39.61 

49.55 

69.16 

69.37 

79.28 

89,19 

»1J» 

17.84 

23.79 

29.74 

85.68 

11.63 

47.58 

63.63 

•T 

6.93 

7,9S 

9.91 

11.90 

13.88 

15.86 

17,84 

. 

9 

1 

TABLES   FOB   COMPUTING  SCHFACES             '                                     ^B 

TABLE  IL 

THE  TEasBBtalAh  Ellipsoid.                                                        M 

uhtuSks. 

mr. 

S»p. 

1. 

a. 

s. 

4. 

9. 

«. 

7. 

8. 

». 

0 

896.»03 

1793.81 

2690.71 

3387.61 

4184.51 

5381.42 

6278.32 

7175.82 

son: 

2 

89S.838 

1791.68 

2637.61 

3583.35 

4479.19 

6373.03 

6270.87 

7166.71 

8068J 

4 

B93.TI0 

1797.42 

2631.13 

3574.84 

4468.55 

B362.26 

6266.97 

7149.68 

SOllJ 

6 

B90.620 

1781.04 

2871.66 

3562.08 

4452.60 

6343.11 

6233.64 

71S4.16 

8011 J 

S 

10 

886.272 

1772.64 

2658.82 

3646.09 

4431.86 

5317.63 

6208.91 

70»o.ia 

7976. 

10 

13 

880.989 

1761.94 

2642.91 

3623.88 

4404.85 

828B.82 

6166.79 

7047.M 

T928.1 

la 

14 

874.617 

1749.23 

2629.86 

3498.47 

4373,09 

B247.70 

6122.32 

6996.94 

7S71J 

14 

16 

867.221 

1734.44 

2601.68 

3488.88 

4338.11 

6203.33 

6070.56 

6937.77 

TBOtJ 

16 

J8 

858.789 

1717.88 

2576.37 

3435.16 

4293.95 

6162.74 

6011.62 

6870.91 

17t».1 

13 

20 

849.323 

1698.66 

2547.98 

3397.31 

4246.64 

6096.97 

B945.30 

6794.6S 

16Ai 

20 

22 

838.848 

1677.70 

2S18.54 

3366,39 

4194.24 

6033.09 

B871.94 

6710.T8 

7S4ftl 

82 

24 

B27.8S9 

1664.72 

2482.0B 

3309.44 

4136.80 

4964.16 

B79I.61 

6618.87 

TitSJ 

24 

26 

814.372 

1629.74 

2444.62 

3359.49 

4074.36 

4889.23 

6704.1 1 

66is.se 

7WJ 

26 

28 

S11.400 

1602.80 

2404.20 

3205.60 

4007.00 

4808.40 

B609.80 

6411.20 

TSllfll 

28 

30 

768.956 

1573.91 

2360.87 

3147.B3 

3934.78 

4721.74 

6508.69 

6295.66 

Toetn 

30 

32 

771. BBS 

1643.11 

2314.67 

3086.23 

33B7.T8 

4629.33 

5400.89 

6178.44 

6*444 

92 

34 

7SS.2I3 

1510.43 

2269.64 

3020.86 

3776.06 

4531.28 

5286.49 

6041.70 

GT96J 

S4 

S« 

737.948 

1475.89 

2213.84 

2951.78 

3639.73 

4417.68 

5165.62 

S903.S7 

664IJ 

36 

88 

719.778 

1439.65 

2159.32 

2879.09 

3698.87 

4318.64 

50SS.41 

6758.19 

64nj 

se 

40 

700.713 

1401.43 

2102.14 

2803.35 

350S.B7 

4204.23 

4904,99 

6605.71 

6>oe. 

40 

42 

680.7S7 

1361.67 

2042.36 

2728.15 

3103.83 

4084.72 

4785.61 

5446.29 

eivA 

42 

44 

660.018 

1820.03 

1980.06 

2640.06 

3300.08 

3960.09 

4620.11 

5280.13 

694&1 

44 

46 

638.423 

1276.86 

1915.27 

2353.89 

3192.11 

3830.54 

4468,96 

5107.38 

6746. 

46 

48 

616.032 

1232.06 

1348.10 

2464.13 

3080.16 

3696.19 

4312.23 

4S28.26 

5614. 

4S 

BO 

692.869 

1185.74 

1778.61 

2371.48 

2964.34 

3557.21 

4150.08 

4742.98 

6835. 

60 

32 

568.960 

1187.92 

1706.88 

2275.84 

2844.80 

3413.78 

8982.72 

466i.ee 

5110. 

62 

)( 

644.332 

1068.66 

1632.99 

2177.33 

2731.66 

8285,99 

8810.82 

4364.6S 

4S9Si 

64 

5S 

B19.014 

1038.03 

1567.04 

2076.06 

2695.07 

3114.09 

3633.10 

4162.11 

4<n. 

66 

68 

493.037 

9B6.07 

1479.11 

1972.16 

2465,18 

2968.22 

3451.36 

3944.29 

4417; 

68 

60 

466.430 

933.86 

1399.29 

1865.72 

2332.16 

2798.58 

3265.01 

3731.44 

41*7. 

60 

62 

439.228 

8TB.46 

1317.68 

1756.91 

2196.14 

2635.37 

3074.59 

3513.82 

sm. 

62 

64 

411.461 

822.92 

1234.38 

1645,84 

2057.30 

2468.76 

2380.23 

3291.69 

iTOi: 

64 

66 

883.184 

766.33 

1149.49 

1532,66 

1915.82 

2298.99 

2682.16 

3066.33 

S44S. 

66 

68 

3S4.374 

708.75 

1063.12 

1417.50 

1771.87 

2126.24 

2480.62 

2834.89 

Sin. 

68 

70 

325.124 

630.25 

B7B.37 

1300.60 

1825.62 

1950.75 

2276.87 

2601.00 

MlMt 

70 

72 

2HS.153 

B90.91 

886,36 

1181.81 

1477.27 

1772.72 

2068.17 

2383.63 

MSM 

79 

74 

263.399 

B30.80 

796.20 

1061.59 

1328.99 

1592.39 

1857.79 

2123.19 

MM. 

74 

76 

234.998 

469.99 

704.99 

939.99 

1171.99 

1409.99 

1644.98 

1879.98 

Sill; 

76 

78 

204.290 

408.58 

612.87 

817.16 

1021.45 

1225.74 

1480.03 

1631.32 

IMS. 

78 

SO 

113.318 

316.83 

519.95 

693.28 

888,58 

1039.90 

1213.31 

1886.63 

1569. 

80 

82 

142,118 

284.23 

428.34 

668.46 

710.57 

362.69 

994.80 

1138.92 

im. 

82 

84 

110.728 

221.46 

332.18 

442,91 

553,64 

664.37 

776.09 

885.83 

BM. 

84 

B6 

79.198 

163.39 

237.S9 

816.78 

395,98 

47B.n 

664.37 

633.66 

tk; 

86 

88 

47.689 

95.12 

142.68 

190.24 

237.79 

285.S6 

332.91 

380.47 

4384 

88 

90 

10.860 

81.72 

47.58 

63.44 

79.30 

98.16 

111.03 

126.88 

142.71 

1 

^ 

fl^^J^                 ^M 

ON   THE   TERRESTRIAL   ELLIPSOID.  4 

BLB    nL       QUAOBILATEBAL    SURFACES    OF  5  DeQREES    IN    LATITUDE  AND    IN    LONOITUPS  GIT 

THE  Terrestrial  Ellipsoid. 


Uniting 
ICCUDBS. 

MaltlplM  of  thMe  QoAdiiUtenl  Sorftoei  firom  1  to  0. 

il 

■  1 
Sap. 

5 

1. 

9. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

0 

5599.821 

11199.64 

16799.46 

22399.29 

27999.11 

83598.98 

89198.75 

44798.67 

60398  39 

6 

10 

5558.288 

11116.58 

16674.87 

22283.15 

27791.44 

33349.78 

88908.02 

44466.31 

6002460 

10 

15 

5475.466 

10950.98 

16426.40 

21901.87 

27377.38 

82852.80 

88328.27 

48808.73 

49279.20 

15 

20 

5851.846 

10708.69 

16055.54 

21407.39 

26759.23 

82111.08 

87462.98 

42814.77 

48166.62 

M) 

25 

5188.165 

10876.88 

15564.49 

20752.66 

25940.82 

81128.99 

86317.15 

41506.32 

46693.48 

!5 

30 

4985.425 

9970.85 

14956.27 

19941.70 

24927.12 

29912.55 

84897.97 

89883.40 

44868.82 

M) 

85 

4744.891 

9485.78 

14234.67 

18979.57 

23724.46 

28469.35 

83214;24 

.37969.13 

42704.02 

15 

40 

4468.110 

8986.22 

18404.38 

17872.44 

22840.55 

26808.66 

81276.77 

86744.88 

40212.99 

10 

45 

4156.909 

8813.82 

12470.78 

16627.64 

20784.54 

24941.45 

29098.36 

83265.27 

37412.18 

15 

50 

8818.408 

7626.82 

11440.22 

15258.63 

19067.04 

22880.45 

26693.86 

80607.26 

34320.67 

M> 

55 

8440.013 

6880.03 

10320.04 

18760.05 

17200.06 

20640.08 

24080.09 

27520.10 

80960.12 

i5 

60 

8039.419 

6078.84 

9118.26 

12157.68 

15197.09 

18236.51 

21276.93 

24316.36 

27854.77 

X) 

65 

2614.598 

5229.20 

7848.80 

10458.39 

18072.99 

16687.59 

18802.19 

20916.79 

23681.39 

15 

70 

2168.779 

4387.56 

6506.34 

8675.12 

10843.89 

18012.67 

15181.45 

17360.23 

19619.01 

ro 

75 

1705.427 

8410.85 

5116.28 

6821.71 

8527.13 

10232.56 

11937.99 

13643.42 

16348.84 

t5 

80 

1228.218 

2456.43 

3684.64 

4912.85 

6141.07 

7369.28 

8597.49 

9825.71 

1 
11058.92 

W 

85 

740.978 

1481.95 

2222.92 

2963.891  3704.86 

4445.84 

5186.81 

5927.78 

6668.76 

35 

90 

247.668 

495.34 

743.00 

990.671  1238.34 

1486.01 

1733.68 

1981.34 

2229.01 

^L£  IV.  Quadrilateral  Surfaces  of  10  Degrees  in  Latitude  and  in  Longitude  on 

THE  Terrestrial  Ellipsoid. 

1 

Limltfaig 

jitudbs. 

1 

Multiples  of  these  Quadrilateral  Surfitoes  trma  1  to  0. 

^ 

Sap 

1. 

3. 

3. 

4. 

5. 

6. 

7. 

§• 

9. 

0 

10  { 

22316.220 

44632.44 

66948.66 

89264.88 

1 
111581.10133897.32 

156213.54 

178529.76 

200845.98 

10 

20  21654.626 

43309.23 

64963.88|86618.50 

108273.13  129927.76 

151582.38 

173237.01 

194891.63 

w 

30 

20347.180 

40694.36 

61041.54 

81388.72 

101735.90 

122083.03 

142430.26 

162777.44 

183124.62 

so 

40 

18426.004 

36852.01 

55278.01 

73704.02 

92130.02110556.02 

128982.03 

147408.03 

165834.04 

• 

40 

60 

15940.634 

31881.27 

47821.90|63762.54 

79703.17  95643.80 

111584.44 

127525.07.14.3465.71 1 

SO 

60 

12958.864 

25917.73 

38876.59 

51835.46 

64794.32 

77753.18 

90712.05 

103670.91 

116629.78 

BO 

70 

9366.755 

19133.51 

28700.26 

38267.02 

1 
47833.77  57400.53 

66967.28 

76534.04 

86100.79 

70 

80 

5867.281 

11734.56 

17601.84 

23469.12 

29336.40  35203.69 

41070.97 

46938.25  62803.53 

BO 

90  1 

1977.282 

3954.56 

5931.85 

7909.13 

98S6.41  11863.69 

13840.97 

15818.26  17795.54 

15 


TABLG3   FOB 


TABLE  V. 

M..AKQ 

VXDUtU 

ATtBAL 

ScBVAOEi  or 

1,10, 

0,   AND   30    MlSUTta    IS 

LjtlTIlti 

1 

i«i. 

IN  LoNoirub 

BD  FRO-  EiCfl  Quadrilateral  of  1  Decr«:  .«  Tarle  L 

~^ 

iZ'k.. 

U«dB>i 

rf««p« 

unrtnc  la 

uutuoo 

Urn 

tiiur 

Hno  Enrflico  am 

imrlDirlD 

uaoit 

LATIJ 

■ulI  Id  Uiugiiuilo. 

LATl' 

li^ES. 

ma  Id  l^DOKicuilr. 

lot 

a.p. 

1'. 

'»■ 

90'. 

30'. 

lof 

a»r 

1. 

10'. 

J.«L 

SO'. 

0 

1 

0.0623 

6.229 

24.918 

G6.06b 

4S 

46 

0  0440 

4.395 

17.581 

39.SJ>8 

1 

2 

0.0623 

6.223 

24.910 

66.018 

46 

47 

0  04J2 

4.318 

17.270 

38.868 

2 

8 

0.O622 

S.2Z4 

21.895 

56.016 

4T 

48 

0  0424 

4.238 

16.954 

38.116 

t 

4 

0.0622 

6.218 

24.873 

65.366 

46 

49 

0  0116 

4.158 

16.632 

37.lt! 

* 

5 

0.0621 

6.211 

24.841 

65.898 

49 

50 

0  0408 

4.076 

16.306 

M.m 

B 

6 

0.0620 

K.202 

24.807 

65.8  IB 

60 

SI 

0  0399 

3.993 

15.973 

SS.9M 

e 

7 

0.0619 

6.191 

24.763 

6S.716 

51 

52 

0  0391 

3.tK>» 

15.636 

33.181 

1 

8 

0.0618 

6.178 

24.711 

66.699 

6i 

53 

0  0383 

3.823 

15.291 

84.111 

B 

9 

0.0616 

6.163 

24.662 

55.467 

5J 

61 
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ERRATA  IN  THE  FIRST  EDITION. 


A,  page   7,  line  below  the  title,  instead  of  (32  -{•  i  x^)  read  (32  -f  |  x^)* 

A,  "     21,  on  the  line  beginning  with  30,  in  the  last  four  columns, 

instead  of        100.73        100.97         10120        101.42 
read  10085        101.07         101.30        101.52. 

B,  "      7,  on  the  line  beginning  with  23^,  second  column,  instead  of  20.4 10,  read  20.888. 
B,     "    23,  on  the  line  beginning  with  12^,  third  colnmn,  instead  of  5.87,  read  5J37. 

B,     "    30  -  32,  at  the  head  of  each  first  column.  Temperature  of  the  Air,  add  *^  in  Centigrade  degrees." 
B,     "    40,  Table  II.,  first  part,  on  the  line  beginning  with  60,  column  headed  7,  instead  of  24.11,01, 

read  24.9,01. 
B,     "     "    Table  II.,  first  part,  on  the  line  beginning  with  70,  column  headed  5,  instead  of  27.4,47, 

read  27.8,47  ;  and  column  headed  8,  instead  of  28.11,77,  read  28.9,77. 
B,     "     "    Table  II.,  second  part,  on  the  line  beginning  with  70,  column  headed  5,  instead  of  328.47, 

read  332.47. 
B,     "    41,  Table  III.,  line  beginning  with  20,  the  five  last  columns, 

instead  of        63.54        66.08        68  62        71.16        73.70, 

road  63.50        66.04        68.58        71.12        73.66. 

B,  "  "  Table  III,  line  beginning  with  200,  column  headed  3,  instead  of  515.11,  read  515.61. 
B,  "  42,  Table  V.,  line  beginning  with  180,  column  headed  7,  instead  of  516.21,  read  506.21. 
B,     "    43,  Table  YL,  first  part,  on  line  b^inning  with  70,  column  headed  2,  instead  of  76.635,  read 

76.735. 
B,     "     "    Table  VI.,  second  part,  on  line  beginning  with  7,  the  last  eight  columns, 

instead  of     0.6483      0.6572      0  6661      0  6750      0.6839      0.6927      0.7016      0.7105, 

read  0.6395      0.6483      0.6572      0  6661      0.6750      0.6839      0.6927      0.7016. 

B,  "    43,  Table  VI.,  second  part,  on  line  beginning  with  12,  column  headed  5,  instead  of  1.1018, 

read  1.1102. 

C,  "     11,  on  line  beginning  with  26.5  inches,  column  headed  6,  instead  of  674.41,  read  674.61. 
C,     "     "   on  line  of  27.1  inches,  column  headed  1,  instead  of  688.38,  read  688.58. 

C,     "     12,  on  line  of  30.5  inches,  column  headed  2,  instead  of  778.20,  read  775.19. 

C,  "    39  and  41,  at  the  head  of  table,  instead  of  "  Tenths  of  Degrees,"  read  "  English  Inches." 

D,  "    28,  29,  and  30,  head  of  page,  instead  of  "  Tenths  of  a  Degree,"  read  "  Hundredths  of  a  D^p:«e." 
D,    "    35,  note  at  the  bottom,  instead  of  "  Geology,"  read  "  Geodesy." 

D,    "    36,  on  line  beginning  with  160,  columns  headed  8  and  9,  instead  of  550.19  and  55347, 

read  551.19  and  554.47. 

D,    "    36,  on  line  beginning  with  260,  columns  headed  2,  3,  5,  and  6, 

instead  of         860.59  863.87  879.43  882.72, 

read  859.60  862.88  869.44  872.72. 

D,    "     37,  on  lino  beginning  with  620,  column  headed  4,  instead  of  2048.28,  read  2047.28. 

D,     "      "  "  "  "         770,  "  0,  "     2526.39,     "    2526.29. 

D,     "     38,         "  "  "         880,  "  5,  "     2903.69,     "    2903.60. 

D,     "      "  "  "  "        890,  "  6,  "     2939.79,     "    2939.69. 

D,     "      "  "  "  "    ,   930,  "  5,  "     3069.64,     "    3067.64. 

D,     '*      "  "  "  "        990,  "  4,  "     3261.71,     "    3261.21. 

I),     "      "  "  "  "         990,  "  5,  "     3264.59,     "    326449. 

D,    **     39,  on  line  beginning  with  1380,  colnnms  headed  3, 4,  5,  6,  7,  8, 

instead  of  4537.28         4540.56        4543.85        4547.13        4550.41         4553.69, 
read  4537.48        4540.76        4544.05        4547.33        455061         4553.89. 

D,     "     40,  on  line  beginning  with  1610,  column  headed  5,  instead  of  5292.65,  read  5298.65. 

D,     "     44,  Table  X.,  on  line  beginning  with  3,  column  headed  6,  instead  of  21.0205,  read  23.0205. 

D,    "    45,  Table  XII.,  on  line  beginning  with  column  0,  column  headed  5,  instead  of  0.83333,  read 
0.08333. 
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